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ABSTRACT 

This guide includes a list of general objectives and 
a scope chart of units to be covered in grades K-12. Objectives for 
specific topics are listed and are coded to the scope chart; text 
sources and materials are suggested; and lists of learning activities, 
and audiovisual aids are provided. Separate sections of the guide 
cover topics in elementary school mathematics and jxinior high school 
mathematics; an individual lesson program for Algebra II is detailed; 
and topics to be covered in grade 12 are specified, A list of 
supplementary mathematics aids and sources is included. This work was 
prepared under an ESEA Title III contract. (DT) 
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SECTION G - EXHIBIT III 
ITEM 2 



A MODEL FOR MATHEMATICS CURRICULUM DEVELOPMENT 



A n.tle III, ESEA Project Developed by: The Sheridan 
School District #7, Sheridan, If^ming. 



This publication is the initial results of a Title III, 
ESEA project in Sheridan, Wyoming. 

Ihe project was proposed for the purpose of developing a 
coordinated curriculum in mathematics and social studies through the 
use of behavioral, objectives. 

The dissemination of this publication by the State Bepartment 
of Edir.c^^tion is intended to provide the school districts of Wyoming 
with t models from which each individual group can develop their 
own mathematics curriculum. 

This guide was developed around the available materials, 
projected program plans and local philosophy of the Sheridan School 
District. It is immediately apparent that any curT:i.culum group 
wishing to use this model must adapt it to their local situation. 

?let-8e note that this curriculum publication is offered, 
not as a finished product, but instead as an on-going handbook which 
may be revised, re-worked and improved as the needs arise. Curriculum 
development is by necessity an on-going flexible process, and it is 
hoped that you, the users of this publication maintain this flexible 
spirit in your endeavors. 

Certain of the activities listed in the section following 
the behavioral objectives were reproduced from various commercial 
sources. In some cases these sources are not noted. It is hoped 
that when these activitietf are used in classroom quantities the 
commercial source will be referred to by the teacher before using. 
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POLICY 



We recognize the right of the individual student to develop to the fullest 
e:rtent of his capacities. It -ohall be the policy of the mathemr.tics progrv':im of 
the -Sheridr.n Schools that each student experience success in his v/ork end realize 
t\ need for under standirif;^ and applying mathematics effectively in daily living. 



• OBJECTIVES 

In accordance v/ith this policy the mathenu^tics program proposes the follov;- 
ing overall j^^oals; 

1, To enable the student to compute accurately in the fundamental operations of 
addition^j subtraction^ multiplication^ and division of rational and irration- 
al numbers. The student should h. .ve a v/orkinf'; knowledge of t,he properties of 
numbers* 

2» To develop the student's ability to solve problems: (l)interprct f. .cts in j.ny 
given problems, (2)discriminate between pertinent and nonpertinent facts, 
(3)visuali2e the relationship of those facts and form a m^;.thematical sen*- 
tence using them, (^)determine a reasonable ansv/er by estimation, (5)com» 
pute accurately and (6)apply a reliable checks 
3# To understand and use numeration systems v/ith particular emphasis on the 
decima» system, 

^» To develop a sequence of logical thinking necessary to understand the 

structure of mathematics. 
5# To identify the relationship of mathem.'atical sentences to applications and 

problem solving. 

6# To analyze and apply m:\thematical interpretation to graphic representations. 
7# To recognize^ represent, and interpret geometric shapes^ 
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8» To develop nv/areness of the pr:xticr,l applicr.tions of ror thematics and 

arithmetic computr.tion ir everyday living* 
9« To ciquire b^.sic concepts, commensurate with his ability, which would 

enable the student to progress to the next level# 
10, To dcveloj^ student's mathematical reasoning c.bility* This involves 

both logicr^l r.nd critical thinking, v/hich should ler,d to wise decision 

m-^Jcing rnd o^^en the door to intuitive discoveries in new fields* 
11» To encourage flexibility in applicc^tion of mathematical skills so they 

can be adapted to the ever-changing needs of our society* 
12» To explore the uce of statistics, probability studies, and graphical 

analysis in solving problems in our complex society* 
13» To make the student become aware of the interdisciplinary aspect of 

mathemcxtics, i#e», the correlation of mathematics with other disciplines 

and the rcverso. 



lOTKODUCTICN 



This mathematics guide v/.;s produced during rx six week summer workshop 
as V. curriculum project of School District #7 with major funding under 
Title III of the Lletnentrjry-Secondcxy iikiuccition Act. It is offered, not as 
a finished product, but instec\d r.s an on-going handbook which may be re- 
vised and improved as the need arises. The objective of the guide is to 
assist teachers by suggesting a variety of materials and approaches to 
mathematics, v;hich it is hoped will enable every student to experience 
success in this area* 

So the guide may function more successfully, the following points 
should be noted: 

(1) Only if every teacher uses the guide can a f^-^ir evaluation be 
made of its effect on the mathematics program. Such evaluation 
will be attempted by comparing the results of the Stanford Achieve- 
ment Tests given in the fall of 1969 and the fall of 1970, .;nd by 
informal .attitude tests. 

(2) The guide is intended to be a useful teacher handbook, ^hero- 
fore, additions or revisions are requested* Extra space has been 
left on each page for this purpose. 

(3) The guide is coded to the scope chart. The ri{^t h^. nd side of 
each page bears the code* Immediately below ^ the grade levels con- 
cerned arc indicated^ The rectangular box contains the curricular 
objective and its sequences* The remainder of the page contains the 
behavioral objective and related activities. The typical breakdown 
which follows may be helpful in clarification* Coding for the grade 
levels is as follows: 

G - grade. Hence, means grade ^. 

I - intuitive 

S " standard (mastery) 

R - reinforce 

E - extend 

0 - optional 
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Cmrricular 
Objective" 
Sequence. 



Linear and Metric 
-> Perimeter 



IV Measures ^COI^ 



S 

G5 R ^ 
G6 R 



C rade 
i evel 



^Instructional (behr.vioral) 
Objective 



Readiness pertinent to the 
objective 



Activities 

la. 
b. 
c* 

d» Evaluation 



(4) Behavioral objectives oxe so stated that the evaluation of the 
student's achievement is explicit in the objective. However, in 
many cases, a sample evaluation is offered as an additional help. 
Since behavioral objectives must, of necessity, state a definite 
standard of achievement, the objectives in this guide are so 
written* However, we recopnize that ec.ch student is an individual 
and varying c'e^:>rees of performance riir;y be expected. Therefore, the 
level of efficiency for e:xh student must be left to the discretion 
of the te .clu.r, 

(5) Each behavioral objective is accompanied by a list of activities 
and media. Some of these are ]|isted or explained on the same sheet 
as the objective. In other instances, a reference r.iay be made to 

'M^'^k'^^^- activity in the activity section. In evei-y case, the activi- 
,^yje^j so mentioned are to be found inmediately follo\;ing the section 
or .strand and are printed on jjreen iv.i^Gr. 

(6) Not all of the materials sup;goGted in the guide ;ii'e ;;t the present 
tiue available to teachers. However, each teacher is encouraged to 

^ order recommended rnatcrials through his own school ^s soon as possibltr 

(7) Many of the activities listed entail the use of media v/hich can bo 
found or made easily. Tecxhers nay wish to assemble these into pack» 
ets which the individual student may use as part of his learning 



experience. 



I. ' Sets 



SCOPE 



II* NomerAtlon and Nuni>er Theory 
A. Recognition of nuoi)erR 
6« Numeration systems 
C« Flaoe value 



D» Absolute .Value 
E.' Fdotors 
F« Properties 



m. 



IV« 

V. 

VI, 

VII. 
VIII, 

o 
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!• Decimal system 

2« Other nuniber bases 

3« Exponents 

\ U« Scientific notation 

5« Clock arithmetic (modular) 

Real NuRibar Operations 
A« Addition-subtraction 
!• Whole nuirdDers 
2« Rational numbers 
a« Common fractions 
> Decimals 
3« / « ional numbers 
B« Mu -j-cation-division 
1« ^mole numbers 
2« Rational numbers 
a« ConvQon fractions 
b« Decimals 
Cm Per cents 
3» Irrational numbers 
C« Word-problem solving 
1» Symbols 

2, Estimation 

3. Practical applications (including Interdlsalpliimy) 

Msasurement 

A« LLidar D« Time 0« Hetrla 

B« Weight E« Tenqperature 

€• Volume F« Area 

Money 

Geometry 
A« Plane 

!• Recognition of shapes 

2« Construction and mensuration 

3# Proofs 
B« Space 

Hathematloal sentences 

A« I?umber sentences 

B« Sentences with variables 

C« i3:iuation3 and inequalities 

Graphs 

A# Pictorial graphs 
B#. Coordinate graphing 

Probabilities and statlsties 
A« Descriptive statistics 

!• Averages - mean^ median^ mode 

2« Frequency- distributiciif cumulative peatdatdlfi 

3« Variance and standard deviation 



lit Continued 

Bt Conibinations nid penmitations 
Rx)babili!:y 



Z* Trigononietry 

A. Right triangle trigononetrjr 

Circular functions, defined^ vrapping (all six funotionB) 
C* Reference angles and use 
D» Graph of tlie trig functions 

Idontitn.?:: 
7 9 Trig equations 

Function:: of s^m, difference, double, and half angles (fornwlas) 
lU Iworso of trig functions and relations 
I* Polar coordinates and vectors 
J« Sine law and cosine law 

K# Using Iocs to aolve right and oblique triangles. 

XI* /malytical goon^try (see Fiuictions) 
A» Coordinato.s 

B. The linc-' the plane 

C. Functions, relations and graphs 

1. Range, domain, fxinction notation 

2. Linear function and direct variation 

3. Quadratic functions ^ 

a. Circle c. Parabola 

b. Ellipse d. hyperbola - inverse variation 
km Paranetidc and polar* equations 

D« TransfomGtions 

1, Rotation 2. Translation 



ZII« Reasoning or Logic 

A« Logical statements 
B« Variables and quantifiers 
C« Conditional statements 
D» Compound statements and truth tables 
L. Deductivo, inductive, and indirect proof 
F« Mathematical induction 
1« Sequence and series 

a. Arithmetic and geometric progressions 

b. Infinite sequence 
2, Binomial Theorem 

G* Digital comp'-^te^ methods. 



XIII. Functions 

A« Polynomial fvn-itions 

B# Exponential functions and numerical concepts 

Cm The logariLbain function 

D« Quadratic Forinrila 

S« Evaluating the function 

1, nature of roots - complex numbers 
2« Synthetic substitution 
3. Remainder and factor theorem 
Property of continuity - irrational roots 

G« Limit concepts 



ZIV« Matrices and determinants 

rD?r ^* ^^^^^^^^ 
fci\l v> B« Cramer ^s Rule 



SHERIDAN PUBLIC SCIIOU^S 

SUGGESTED CHECK SHEET TOR 1 lEM7i\kY MA;H 

Key to Marking: Circled number means tho t%un his boon introduced 1^2) 
Slash within circle mean- topic i itroducod and 

somewhat dovoloped but i;f i more work (2Zj 
X within circle means item i^j-dcvaloped to the 

extent indicated vy the bcriovioral objective (^) 

Objective Number 

It Sets 1 2 3 4 5 6 7 8 9 10 11 12 13 

]A^j:^L^ 

II, Numeration and 1 2 5 6 7 8 9 10 11 12 13 
Number Theory II- Jiu.. J.-. - 18 IQ 90 91 oa 9fi 

III, Number Operations 1 2 3 4 5 6 7 3 9 10 11 12 13 14 
Add i t ion-Sub tr action 

Whole Numbers 



III. 


Number Operations 
Multiplication- 
Division — Whole Numbers 


1 2 


3 


4 


5 6 


7 


8 


9 10 11 12 


III. 


Number Operations 
Comtnon Fractions 


1 2 
14 


3 

..ri 


4 

:6 


5 6 
i7 


7 
18 


8 
;9 


9 10 11 12 13 
20 21 22 


in. 


Number Operations 
Decimals 


1 2 


3 


4 


5 6 


7 


8 


9 



III, Number Operations 123456 78 



Per Cent 



IV. 


Measurement 


1 2 3 
15 16 


4 5 6 
17 ]8 


7 
19 


8 9 10 11 12 13 14 
20 21 22 23 24 25 


V, 


Money 


12 3 








VI. 


Geometry 


1 2 3 

14 Ifj 


4 5 6 

'•o 17 


7 

;.8 


8 9 10 11 12 13 
19 20 


VIII. 


Graohs 


12 3 


4 5 6 


7 


8 9 10 n 12 




Teacher's 


Teacr 









Initial Year In', lul Year 

K, ^19 - 4. 19 - 



I. SETS 



PATTERIS 



1. The learner ttUI shou a 
reoognitioQ of patterns 
continuing tlie pattern either 
by dratJing or idth conorete 
objeots trith accuraoy as 
observed by tlie teacher* 

Readiness I Ilecognition of 
liice objects • 



lag Addison-Vfesley-Kdgn-Unit 2 
bo S*:Xc,A.-IWgn-pp. 13-18 
c« I'loor tiles 
d. The children 
e» Felt geotoetrical shapes 
f • Clilldren^s clothins 
g» Deads 
lu Pfeg board 

Blocks 
j» ,/ChalI*oayd 



I> SETS 



POBIPIOHAL AMD C0MR\RI50N REIATIOMS 



K*S 



2« The learner irLU cotapars tcjo 
objeota Tdth respect to size, 
heiGihtr, length and shape T/ith 
8^ ac<\uracy as observed by the 
teacher 



2a« Addison-Tfesley*Kdgn-pp« 1*6 

b. S»R.A,-Kdgn-pp. KU-IQl^ 

c« QeojTiDtrie shaped bloclcs 

d* Refer to activities #1-9/^ 22 

e* Refer to inatex*ials section 



SETS 



POSITIONAL AIJD COMPARISON RELATIOJIS 



K-S 



3# The learner xrilll identify 

ordinal relationship of two or 
more objects xfith 85jJ accuracy 
hy teacher obse^t-v^ationo 

Readiness: Patterns 



3a« Addisori-^;resley-Kdgn-pp# 1-6 

b* S^RtA.-Kdgn-pp* lOl-IOli 

c. 5«R«A,-Grade l-Unit h 

d. » Refer to activities Ifh^ 6^ 2k 

e. Concrete objects 

f • Refer to materials section 



PRXHirUTE HUII0ER COHCEPTS 



I, SETS 



K-S, G1>S, Q2-R 



km The learner tdll discover 
similarities and differences 
of objects in given sets and 
Indicate by telling, pointing 
or inar!cLng ^rt^ich is wore or 
less with accuracy by 
obSGirvation of the teacher* 



Readinesdt 
ships 



Coiqpax*ison relation- 



ha. Addison-!7esley-Kdgn«n>« I3^6p 23*26 

b. Addison»'fesley«<}r« 1-pp* l^lU 

. c« Addison»'Ieslqy-Or* 2-pp« 1-2 

d. S.R.A.-Qr. I'-IInlt 1 

e« Jenn Publications Gatalog-xnaaters 

and transparencies 

f* Refer to activities ;'/9^10 

g« Itefer to mccterials soctlon 
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PREOTITE NUIffiER CONCEPTS 



I. SETS 



K^S, GI^Sm G2>R 



5. 



6, 



7. 



Given a set of objeotii| th^? 
student uill deiDond^^rftte orid 
to one matching drm^ing a 
line bettfeen corirespohdlne 
objects idth 8^r5 accuracy by- 
teacher observation. 

Readiness: Concept of conpar* 
ison relationships 



5a. 
b. 
o« 
d. 

t. 

g. 
h. 



To show equivalent sets, the 
student vriU match by dratjing 
^. line bettieen ttx> corresponding; 
objects in cji^en sets irLth 85;', 
accuracy as observed by the 
teachero 

Readiness { One to one matching 



The learner tjHI deinonstrate 
equivalency, by drawing a set 
equivalent to a given set iiith 
8$^ accuracy as observed by the 
teacher* 

Readiness: One to one natohing 



6a« 
b. 
c. 
d* 

e» 
f* 



3-10 
1-2 



Addlson«^TJesley-Kdgn<*pp* 17-18 
S.R^A.-Kdgn-ppe 19-26 
Addison-Uesl^-Or« l-pp« 
Addison-' 7esley-0r. 2-h>€ 
SiRiA»-Gr, 1-Unit 1 
Jenn Publications Catalog-roasters 
and transparencies 
Refer to activities 
Refer to materials section 



.?11-15 



Addison-. resley-Kdgn--pp, 17-22 

S,R.A.-Kdgn«pp. 23-26 

Addison-- /esley-Qrt 1-Unit 1 

Jenn Publications Catalog^^masters 

and transparencies 

Refer to activity ^/16 

Refer to materials section 



7a. Addison- Tesley^Gr^ 1-pt 20 
b. S,R^A»-Gr, 1-Unit 1 
c» Refer to materials section 
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UNIOM OP SETS 



!• SETS 



K^S^ G1^H>S^ G2>6>E 



8* 



9. 



Tlie learns \7ill demonstrate 
unidn of sets by manipulating 
ttro sets of concrete objects 
into one groitp iTlth 
accuracy as observed thd 
teacher. 

Rsadinesst Understanding of 
concept of objects in separate 
sets 



Given tuo sets of object s^ the 
learner tdll demonstrate either 
orally or on a Tiritten page the 
concept of set union with 8>ri 
accuracy as observed Isy the 
teacher^ 

Readiness: Ilanipulating object?i 
into one set and counting 



Ba^ 
b. 
07 
d« 
e* 

f4 



Addison-' Jesloy-Kdgn-pp, 39-72 
Addison-TJesley-Or. I-pp# 107-108 
Qaisenaink rods 
Objects about the room 
S*H.A4-Qr4 l-unit 1 
Refer to materials section 



9a, 

d, 
f. 

i. 

i. 



Addison<*'Tesley«'ndgn«>Unit ^ 
Addison-'/esleywGra IvUhit 6 
Aildison«^/esl^«<}r« 
Addison^Vesl^-Qr^ 
Addl8on»-'Tesl^«Gr « 
Addison-^TesleywGrg 
Addi8on4fesl^«-Gr« 
S^R.A.^Gr* l*Unit 
Venn Diagrams 
fbterials section 



2- pp, 31r32, 35. 37 

3- flPt li8*U9 
Upp. li8*U9 
5*PPt 17U.175 
6*p, 92 



SUBSETS 



I4 . SETS 



K^S, Q1~S^ G2-R 



10* Given a set of concrete objects 
the learner "will demonstrate 
the concept of subsets by 
removing like objects to form 
a subset Tri.th Q$fj accuracy as 
observed by the teacher. 

Readiness I Union of sets 



10a. Addison-l/esl0y*i(dgn-{)p. 6$>72 

b. Addi3on-T/esl^*Qri i-Unit|S 7-8 

c. Addison^. /e3l©7-Gr< 2-Unit 3 

d. Flannelboard 

e. Objects in the classroom 

f. S.R,A.-Gr. 1-Unit 1 

g. Refer to Activities //17-18 

h. Refer to materials section 



EMPTY SlilP 



SETS 



11 « The learner tdll recognize 
the enpty set as a set 
eontainliig no objects. 

Readiness: Counting and 
primltlTO nuznber coricepte 



11a» 

d. 
t. 



Addison-!Je3leywKdgn»K)# 35»38 
Addison-lIeslay-GTt 3S 
Addison-lleslejr^r* 3*p# h9 
Addison-'Tesley-Gr. t-p» h9 
Addison-^ JesIey^Gsr^ $mp. 17$ 
Addiaon-'fesley-Or^ 92 
Itef er to materials seetlon 
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!• SETS 



G1-I,S 
Q2-3-R 



12. 



The learner ttIU compare two 
sets of uneqiial nuinbers iising 
the symbols for greater than 
and less than (> , <) with 
6$% acc\iracy* 



Readiness: 
objects 



Grouping? concrete 



12a, Addison-Wesley-Grade 1-Unit 5 
b* Addison-Wesley-Grade 2-pp* 17-30, 

185-188, 195-196, '208-209 
c. Addison-Wesley-Grade 3-pp» 96-97 
de Refer to activities 7^/19-20, 23 
e. Refer to materials section 



13- 



The learner mil compare two 
sets of identical objects 
using the symbol for equality 
( == ) with accuracy* 

Readiness: Inequalities and 
]jiequivalency 



13a, Addison-Wesley-Grade 1-pp. 113-116 
b. Addison-Wesley-Grade 2-p* 221 
c« Refer to materials section 
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PRC3DUCT SETS 



I> SETS 
G2-I 
Q3-S 
G14-R 



lii* Qiven a pictorial set of 
objects, the learner will 
demonstrate the concept of 
product sets by pairing 
objects and forming as many 
combinations as possible with 
B% accuracy. 



Readiness: 
counting. 



Addition and 



Ilia, Audison-Wesley-Grade 2-pp« 261-261* 

b. . Addison-Wesley-Grade 3-pp. 12li-128 

c. Addison-Wesley-Grade i;-pp. 122-125 

d. Refer to activity #21 

e. Refer to materials section 



!• SETS 



DJTERSECTION OF SETS 



Gli-S 

G$-6-R,E 



15» Given two sets of objects, i.he 
learner will demonstrate 
either orally or written the 
concept of set intersection 
with 85/^ accuracy. 



l$a. Addison-Wesley-Grade li-p, hQ 

b. Addison-Wesley-Grade 5-pp. 17i;-175 

c. Addison-Wesley-Grade 6-p. 92 

d. Venn Diagrams 

e. Refei to materials section 



Readiness: Set union 



SYMBOLS FOR UMION, nTTHRSECTIOM 
Aim THE Ei^IPTy SET 



I. SETS 



160 The learner \j±H demonstrate 
a Icnowledge of the symbols for 
union J intersection and the 
empty set by use in problem 
solving Tjith 100^ accuracy. 



I6a. Addison-Wesley- Grade 5--p« llh 

b, Addison-Wesley -Grade 6-p« 92 

c. Refer to materials section 



Readiness: Previous work with 
sets. 



ACTIVITI^ilS ^ SETS 



1. Spool Hatch - 

iiuteri-^ls: 12 spools with a k'^ lonjj dowels inserted. Cut shapes *out 
of construction paper such as : star, circle, rectangle, diamond, 
cresent, oval, etc. (In envelop e)^^ 

Sxainple: l\ , _It f I - 

rr niii 

Directions: This is a mitchinr^ :^amo that lay be played whesi your work 
is finisied. Place the spools on your desks. Talte all the shapes and 
u:.Ttch fien with the spool vrith the sane shape. 



2. Pur^zle Fun - K-1 

Le^. t:-^o children r.i -.ke jigsaw .:)uzales b^-- pastin^T a colorful picture 
fro > a i.i :azine onto C:j^rdboard. Take a felt narking pen and scribble 
a oattern on it to b^ c.t out into nieces. (This is (^specially good 
for eye-hand coordin.^tion , spatial relationships and shape and size 
discrimination. ) 



5. Bip: and Little - K 

Eac 1 child is given clay. Have t^>e children n.^lce objects showing big 
and little. Let the children decide vr^ich is big or Avhich is sr.jall.. 

^. F ive in a jRow - 1-2 

Call 10 people to t'le iront of. the room. Tell the children to listen 
carefv^lly .^nd see iT t^ey can follov directions. Give directions sr.ch 
as: 

1. WilT the second ^^crson cla^:i his hands. 

2m VJxll t'^e fifth person t\.'rn jroi\nd three times, 

5« *?ill th^ first person jump up and down^ 

^. Will ti5e foul'th person* .'wa%>e one h nd. 

5 " '^ill ' the third . p-^rcon t^v.c*\" his- toos. 



5. Bip; or Little - 1-2 

Children will need paper, pencil rnnd crayons. 

Directions: You may plnjr a game called Big or Little, To play this 
gaiiie you must first fold_yj?lir paner in half the lon,(j way (demonstrate), 
Hext fold it in half the short way (demonstrate). You h.ive six squares 
ii.oWc In each square draw a picture of two exact objects rna)cing one 
big and one little. Under each big picture write the word big; 
undt^r each little picture write the v;ord little* These words are 
written on the board to help you. If you have enough time color 
your pictures. 



6. Pos itional Skills - K 



(1) Have children work vD.th aeta of cutout shapes and arrange them 
in order of increasing or decreaeing size. 

(2) Help~children line up iiccording to height--can go from tallest 
to shortest or shortest to tallest. 

(3) Puzzles which rec(uire children to fit graduated circles, squares, 
etc« in corresponding holes* 

7# Percepjtlon Skills - K-1 

Six year olds enjoy matching concret^i objects* They are also developing 
skilla and the relationship of objects, as '^before, behind, below, above 

At first use the overhead projector and two popsicle sticks, "^he childre:> 
at their desks, place their sticks in the same position as those on the 
screen. When they have mastered plncing two sticks in pocition as those 
on the screen. When they have m.^stered plzcing two sticks in position^ 
use three sticks, and so on. Child can then match sticks to other shapes. 

8, Positional and Comparison Relations - K-1 

Use simple seasonal drawings to develop arithnetic vocabulary concepts^ 
Two jack-o-lanterns in different sizes, for eXv-ii^ple, can show "big 
and little, lor-ge and small*'. A cat on a fenc<5 and one on the ground 
can illustrate high and low, while a flying ov;l ever a moon and one 
sitting in a tree under it descr;\be ''over and under. ^' 

9, Spool to School " K-2 

Materials: Have 2 square rack/' of 3/8 inch plywood and 100 poultry 
netting staples y^ by 5/Oinches .,=is follows: Place staples IJi in.;h\i3 
ap.irt, which allo^-^s 1)^ ii;uh border. With pliers soueeze stfj^ples 
almost together at the sharp end before pounding them into the board in 
ten rows of tent 

Directions: Divide the cl>iss into two collecting teriuis^' as the 
spools coae in eac'i driy the children pl/.ce then or the irtck belong- 
ing to t* elr teaa, ^^utting then in rows of ten» Discucs which team h.-.s 
*aore or less until one team wins* 

These spools can be later sprayed with enamel and coald be used for 
many number gajaes. 

10, More or Less - 1-2 
Players; Groups of two 

Materials: Sets of number cards 1-10 e-^ch showing one number or syrAbols 
or pictures. 

Directions: At a signal each child turns up 3 card. The child whose 
card has the larger numbe^r is asked to tell how much 'larger his 
nubiber is than the other. If he is correct, he gets a point* '^he 
child who first gets 10 points is the winner. (Good for a rainy a<xy 



11 • One to One Correspondence - K-1 



Use paper dolls or aarjazinG figures to r.lve -r^ractice in mnuber •iritc'^in.'^:. 
On the froni of a pair of figures (two r/jrls^ boy .-^nd girl, not'i/^^r .m<? 
father, grand la and ^rand-^a, and so on,) vrrite tha 5<: '.e nunbor. •r.ch 
pair has a different number. i'ii:c t\-o t'-'^i dolls .\nd i\xt all too:et>er in 
a box. In free ti:o,e a child c-in -oair u*o t'-.i? dolls, ,'\vx±ng sums that 
the nuiiibors raatch. 



12. Bounce the Ball * X-2 
Materials: Tennis or ru'^ber ball 

Directions: The tejchor says the nur.ibor, swch 3S 15« '^he then bo'ncos 

the ball while the children count to the isClves. Before the desi.^ni'^.t'rd 

nuAher is ro^chcc! , sio cills uoon d c-»ild to co;r-:l':t': the bounces. 
This child in turn st:irts a n-^v^ series jnd calls on another c'^ild to 
coidilete these bounces. 



13. Nuriber Party - K-1 

Materials; Played in grou >s ox si,:: to twelve. r:ai?.e c rds for e^ch 
child, two ^.;vch. s'ach child hoi s on^ of his ovrn c ^rds. J-'he matching 
c.t.rds -re held by the '-purty e:iver''' to '^e used in checking the nunbor of 
letters in c.,ch name. 

Directions: The '-'party" is composed of several class members, of 
whom one is ar^pointed the "party giver.*' One child co'^ea to the party 
and taps five tinos on the wall or door hocauso th^re ire five letters 
in her name (S:rah). If she taps correct! the pcrty giver says, 
•'Cone in Sarah.^' If not she ta-*>s again, .\ n^vj "party giver" and 
^•party coxt'.er" are appointed and ga^ie proceeds as before. 



Ik. Finr^^ers are H andy - 1-2 

Ask a child to nisu the lerjbnrs of his fanily, outtui??; u") one fing-r 
for e.;ich. Anot:h;r child ni./^'^s^ tally m^;r*r on t'^e chalkboard for 
eciC'i finger rair>ed. The fi^st child then counts t'lo tally marks md 
writes tb^. corroct number. Continue with ^ach child. 



15 • One to One Corrosnon denc-:: - 2-3 

Ten c.-^rds are l^id out in a pattern corresponding to the symbols on 
the cards. A dealer thinks of a card on the bo.^.rd md T)oints to its 
position on the ten cjrd. The other children guess which card on the 
board he is thinking of. 




Ex: Dealer points to thTs Position on 10 card,' therefore the card he 
^^♦■hinki^s of is the k of 6V)adoa# 
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16. Pupilr arc given (or they may dr^aw) pictures of some object: 
inim.il I machine I vehicle, person, etr. The leader t ^en names an activity 
such an: "They can run**; **Tou can rile t 'em^t*; **Tou out aninals in them**; 
or "They haul thin.^6 for ue«'* This aoiy be played as a quick resoonse 
f^a \c, no lethinr li^re "Simon Says*^' The set catagories :^ay be prepared 
in id':4nc<^ ""or youn'i: children, <ind t*^* I'joder m \j draw one from i deck 
oi • J . - :,cry crirda piertf><< f tce down on a table. Pupils holding? anrro- 
pri itc o rotund* 

TearNvrs #.4ay nne the ;Tf«e as ^ connetif.ive exercise, or the^' may slowly 
obnerve t \>* r?.iction5 of nupils as different sets are called. 

r . Fox and jrages - 2^3 
TiutorialG: niao corks 

Dirf.-ctions: Tao tojclior tells story: **One day a fox fourd nine granes* 

tri d to think of all t*^ ways he could «:rouo his gra'^c-s before 
cjttfifc tea. L»?t'6 help t'-«^ fox." On? child J.uy say **nc could eat 
th todtiy, three tomorrow, and three the next day" (Show grouos with 
rnrl.r.) ^Jet js itany 'dejs is oossible frot^ the grouo* 

I . Subset C h art 

This shows that **Bllly*' is a i^e^ber 
of the set ''school** whic^ is a sub- 
sot of tho *8et **tovn** and so 
forth. 



19. Greater Than^-Less Than • k-2 

To review tho concent of "(treater tikan" and ''less than**, have several 

c ildrea w'lo do not really understand the idea step one step forward 

to s' ow 'iirrf^at ir than" and one b^ick to s*iow**les8.** Use floor tiles number 

1-9. 



^ K-2 

Viav'} t'l child u?o ^ l^rp:e nunbor line on the floor. The child places 
bet:. Teut on the number four. Me steps one ste^ forward and then says^ 
"Five irz iter t an four." T'len halve the child sten back one step 

an^i 33y» "' hreo is l^ss than four." 

21. rcduct Se ts. - 2--» 

The teac'ner ds'ts how m.jiny different three-figure nuMbers can be 
written with three different figures. "Sample • ••How jiaoy three 
figure nuibers can be written with the fiFures 1$ 2% 3? The Children 
should nake a ^uoss before writing* They should also renetiber that 
each nunb'^r should hive three fif^res and i figure should only be used 
once in a nuiaber. Six combinations are possible: 123f 321, 213« 231f 
O 1. 132. 

ERLC 




22. Sjiilpe /ft;nt - K«l 



i'laterials: Cut 6 different ^rjoometric s'vj'oos fro conctructi'^n ^npori 
Cut tvo of o.«ch s'vipe. V^hile children ire out lor recess, hide om^ 
Bet arovnd tho mo u 

Directions. 1 ^id'6 5'1^t>\s so.irwhcvo in t^o clnr»nro'va« I'hey lo.-^V 
"^ilvC t'^xs (^lold u : t'u^ m tc'^nr not r nl:c). T mt rnin"^, to r:ive 6 
peoplo ono of t T^.se f3 7n u:f;, 'I-^c^t -^r -'von nist lool: unt-^l t'^o ..itchin- 
s'lane ii5 found. If yon n e nn • thjt is not ex^ctlv 1:*/ o your^, 
rifc'\t by md r>ay not 'inr% lot's 53::c ^^ow Ion**: it t ik^R to iri .-aH '* 
shapes. After ill A:'o fornd^ child" )n put t'^ i h :.ds tnoiv r'on* ? 
• nd t*»o B uv;iGs '.ro bidden a;t.i3 n. 

23 • Which ire t>i e S.i.;o? - 2-3 

hatarials: i rinted '/orkr:'v:^t;^ts. iVrite on ^ h-- orinted /r^c pairo rf 
nuifibers, somo of which m itch ♦'X«ictly jnd somg th t differ sli:'htl:;. 



Circle 




nu:ibor 










39 
















r5- 


502 


502} 



2^. Ccatcher'3 liitt - k-1 

ilateri.\le: 20'' saU'ired tJ|^bodrd--2 ' nau^res, au ^o r'^d l-lOO, 1 
Ci»tch-.?rs iu. Vtj drawn on tagborird ^n.V\ \ hole iii *^'-'-^ ii'dl*-;. 

Example: yO^^ 

j 



Directions: Wo vill Vl.;y c.)tc-> \*:it> 'i\v 'h-^TSm One •''•rr>*n vdll ori<ii- to 
th. front the roo I will t^^lJ. yov. \r\?t o^' "iJ *io^' ir^ny t^v-.r. 
When I *'thro\r' ;;ou d nu i'. r^r jov. .'iust catc h it wit^"* your rutt by 
OBvinf:; it to tho cor^^oct -^^lice, .uttiuf: t'^z hoi.* ov*r th.-:- number. If 
you jre covroxt, ycv wll] f;ci a ooint. !ien j'ou vot thrse nint?:! voi: 
Mtay choose -onot ''^r rla.y.or. could bo ' l^yd xn to-i s. 



SETS. 



Davis Audio- , Inc. 
Educ itional Prof^rams, InCr 
Denver, Colorado 

Primary and Inter-^ciic: to 

Seri-^s No, 1020 — The St ^ry of Niv^ibcrs 

Coinparing Sizvfc 
vi . A teeing Kuiob e 1.5 

The Meaning of Numbers-One Through Ten 



Series ixo. 1000 — Introduction to Sets* 

One to One Correspondence Between Sets. 

Orderin,'? Sets and Orderin^^ Numbers. 

Basic Subsets and the Einpty Set 

Set Description and the Use of Braces 

Sets and Numbers in Jtlathematical Sentences 

Inequalities-Sex's and Nvirabers 

Union of Sets and Addition of Numbers 

■L)ifforence of Sets and Subtraction of Numbers 

The »!;xtension of Set and Nunber Ideas 

Series HT~1 From Sets to Nvi^bers 

Series HT-2 From Numbers to Numerals 

Series iIT-3 From other Bases to Base Ten. 

Series IIT-^ From Base Ten to Other Bases 

Series i*T-5 From Union of Sets to Addition of Whole Numbers 



Herbert M. 'iJlkins Co. 
10031 Commerce Ave. 
Tujunga, California 910^2 

Set 75--N0. 573-More or Less ';^4.95 



Society for Visual Education Inc. 
13^5 Diversey Parkvay 
Chicc./T:o, Illinois 6o6l^ 

x^ecor:nizing Sets Symbols, Numerals 
53I-2 Sets Using Simple Addition 
531-3 Subsets 

53I-6 Sets with teen concepts 

531-7 Sets with teen concepts 

531-0 Sets by I's, 2's, 5's and 10 's 

531-12 Sets by 2's, 3's, ^'s, and 5's 

532 -1 Sets, Concepts, Symbols, Operations 



Ginti cxXid Co*ir>jny 



Ten Colov f il.»stri;^r, v ic^V '-''? nu.-^l 

Usirif?; Sets uid Mx^ahjcs 



FILMS 

Univ*,rsity of ■y^i'^iJ^:* 
i/yo, /ilr, Libr ry 
L 'io , •"'yo. ^ 

Intersecti."*n • » ;tr --T*'' TiJ./.i v color. 



Jnivirsity of Sou^h D kota 
J'^ilm Lxbr .ry ; 
Extension Division 
V'^Fiiillion , Son'h LJ. ':o\w; 

PriiJ.jry 

One to On*3 correG »onconcc ' TJio '-XC 'nv^vin Tn t r. Shoe' — 11 :inutes. 



DaviB Audio- ViGual , Inc. 
jiJducutionoil Projf^r.iins ^ inc. 
Denver, Colo ^jdo 

Int vrmcdi itc 

MI 1120— A Sot Colloction of Thin/^G 

MI liai~iinuivu!l 

MI 1122— Equal Sotn 

Sots of i'.umbcjrfl I 

Sets of i'lu ib rrs II 

Set Union 

Sot Intersect? 



Primary jnd Ini. r.^-^di^itc 

Series 800E~ 32 Color transp^r-incies 
Sots 

'•Ui.ib^r Concocts 
C ^rdinjl Ihimb-rr 
Union of "ots 
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li-.eric: iii ScV\ool Sup.)ly 
2101 :i.ike -it, 
Donvor, Co.lor.-\do ''0205 

iiodera M-^^th oori::55 i 

hI-1120 B -.Gic Conco-nt of Sc:t 

hl-lliil Conceot of Equivaloiice .^nd liJquality 

MI~1] 22 Concc'-^.t of iqu a S-t 

M1--1125 Introduction of Sot Union jnd sRociated Syjnbolisr.i 
Ml~1126 Concept of Sot Inters :^ction 
i-lI-1127 Concept of Wu-ib'^r Pro jt'-.-ry 
MI-1125 'iol ;tion of ojt Union 



Seo ..il.so: Iiistructioncil aids for ;rithi:ietic 
ilolt, ■"?in«h..jrt -*nd VJinoton, Inc. 



Col bur HG 

2702 j^ont via ive. 
Billin. s, f,ont.\na 591^1 

511 C i-G*^ v:-t5;- '^1 ico Valu'=' 9 trranspnroncies in Companion set 

Mat'-i ? f-' tics J^.idin :c3fi S^ri us li!00- -l^ trans-x^rencies v./ith overlays 

olus 80 cutout, -oil nulti-color^•d 
Includes : i atc-iinf;; Sots Com-oarison 
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RECOGNITION OP tlUMBERS 



II. NUME31ATI0H AND 
NUMBER THEORY 

K-S 

m-R, S 
G2-R 



The student demonstrate 


la. 


Addison-Wesley-Kdgn-Unit U 


the sequential order of 0-9 


b. 


Addison-Wesley-Grade l-*pp. 51-52 


cardinal nunibersi either orally. 


c. 


Addison-Wesley-Grade 2-lInit 1 


written, or xri-th concrete 


d. 


Refer to activities #1-2U 


objects with lOO^o accuracy. 


e. 


Concrete objects — blocks, chairs, 






beads, etc. 


Readiness: Recognition and 


f. 


Cuisenaire rods 


construction of nunierals 


£• 


No. 525 NuirJber Concept Chart from 






Ideals 




h. 


No. 620 Number Readiness Posters 






from Ideal 




i. 


Refer to materials section 


Olven a set of concrete objecta 


2o 


Addison-Wesley-Kdgn-Units h tz $ 


or plctxires, the stxadent can 


b. 


Addison-Wesley-Orade 1-Unit 2 


identify^ name orallyi and 


c. 


Addison-Wesley-Orade 2-p« 3-6 


write the numeral for the 


d. 


S.R.A. Kdgn-Unit 3 


cardinal numbers of the set 


e* 


Refer to activities #8, 10, 11^ Ik, 


with lOOfi accuracy as observed 




16, 17, 20, 23, 25 


by teacher • 


f. 


Concrete objects 




g« 


Abacus 


Readiness: Understanding and 


h. 


Cuisenaire rods 



recognition of sets. 
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II, NUMERATION AND 
NOtBER THEORY 



RECOGNITION OF JMERS 



K-S, Gl-S, G2-R 



Given a verbal or written 
numeral such as 7, the learner 
can construct and identify sets 
containing 7 members with 100^ 
accuracyo 



Readiness; 
n'omerals 



Identification of 



h. 



The learner \dll demonstrate 
the concept of odd and even 
numbers by counting orally or 
by completing a sequence of 
odd and even nunfcers with 85ji 
accuracy g 

Readiness: Oral and written 
number concepts r 



3aa 
b. 
c. 

dn 

e. 



Addison-Wesley-Kdgn-Units h 
Addison-Wesley-Grade l«Unit 
Addison-Wesley-Grade 2-p, 5 
Refer to activities /rl-2U 
Cuisenaire Rods 



iia„ 
bo 
c« 
d* 

f. 



Addison-Wesley-Grade l-pp« 269*»270 

Addison-Wesley-Grade 2-ppa 2lil»2l4U 

Addison-Wesley-Grade >pp« 290-293 

Addison-Wesley-Grade U*p« 220 

Addison-Wesley-Grade 5f-p» 55 
Refer to activities #11, 25-29, 36, 
38 

Concrete objects 



II. NUMEKATION AND 
NUMBER THEORY 



RECOGNmON OF IW^BERS 



Ql-S, G2-3-R 



5, The learner will demonstrate 
sld.p covmting of 2's, 3 'a. It's, 
5«s, lO's, 50«s and lOO's by 
counting orally and by conr 
pleting a series of given 
numbers with accuracy. 

Readiness: Odd-even nujijaers 



$a, Addison-Wesley-Grade 1-pp. 271-27U 

b, Addison-Wesley-Grade 2-pp, 199, 
215-21|6 

c, Addison-Wesley-Grade 3-pp. 33, 39, 
123, 137, liiO 

d„ Refer to activities #26, 28, 29, 
36, 38 
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ROMAN NUMER/ILS 



11^ NDMEBATION AMD 
MUMBER THEORY 

G2-S- 

G3^^R ^ 



6. 



Given the niiinerals 1-12, the 
student can read and write the 
Roman numerals I-XII» 

Readiness: Understanding of 
Arabic numerals. 



7. 



The learner viU read, write and 
know the meaning of the Roman 
numerals L, 0, D, and M. 

Readiness: Previous work with 
Roman numerals. 



6a, 

ba 



Addison-Wesley-Grade ?-pp« 137-138 
Refer to activities #30-33 



7ao 



Addison-Wesley-Grade $-pp« ll^-l^ 
Refer to activities #30-33 
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II. NUMERA.TION AW 
MUMBER THEORY 



OTHIR SYSTE^B 



o« Given a series of worksheets, 
the learner will recognize ar^l 
write the correct nuiriber, by 
using the Egyptian-Greek and 
East Arabic nxaneral tables-. 


8a^ Addison-Wesley-Grade 5*P» 15 
b^ Addison-Wesley-Grade 6-p,l 
c, "The Story of Figures," published 
by Burroughs Corporation 


Readiness: Roirjan numerals • 












II. NUMERATION AND 








NUMBER THEORY 




PIACE VALUE 


Gl-S 
02-R 



9* Given a set of 10 concrete 


9^. 


Addison-Wesley-Grade i-pp« 153-1^6 


objects, the learner will 


b. 


Addison-Wesley-Orade 2»pp^ 7-8 


recognize the concept of ten 


c* 


Refer to activities #1-2U 


by co\inting orally with 8S% 




Concrete objects 


accuracy. 




Abacus 




f. 


Cuisenaire rods 


Readiness: The cardinal number- 







0-9 



PUCE VALDE 



NOMERATIOIJ AND 
NUMBER THEORT 

Gl-S 
G2-R 



10. 



11. 



Given sets of concrete objects 
containing 30, I4O., or 50 
objects, the learner will 
demonstrate the concept of 
grouping by 10 by counting 
sets of ten ifith d$% s:: curacy. 

Readiness: Concept of "ben* 



Given a set of concrete 
objects (such as h3) the 
child -will group the objects 
by 10' s shoving the concept 
of grouping by tens vhen the 
ixumber in the set is not a 
multiple of ten vith 85^ 
accuracy^ 



10a. 

b, 
c« 
d. 
e^ 



11a. 
b. 

d. 
e. 



Addison-^'/esley«<jrade l»Unit •? 
Addison-Wesley-Grade 7-9 
Refer to activlt^-es i?3!r-39 
Concrete objects 

NOa 7305 Counting Frame from Ideal 



Addison-Wesley^rade l-1Init 7 
Addison-Wesley--Grade 2-Unit 2 
Refer to activity #35 
Concrete objects 
Two Place Nuzriber Board - $3«30 
from Ideal - Mo* 758 



Readi;iess: Grouping inultiples 
of ten* 



TI. WUMSRATION AID 

mmm thecsy 



PUCE mwE 



Gl-S 
G2-R 



12. Given a worksheet of pictorial 
sets, the s'"iudent will ^rite 
the corresponding two-d3,git 
rruTOBral -with Q$% ac curacy o 

Readiness: Grouping by ten^ 



13 • The learner i^ill demons hrate 
the order concept within a 
given decade by counting and 
writing 0-99 with accuracy- 

Readiness: Grouping by ten. 



12a. Addison-Wesley-Grade l«Unit 7 
b. Addison-Wesley-Grade 2*-Unit 2 
c* Refer to activity ?f35 



13a, Addison-Wesley-<}rade I'-pp. 59-88 
b. Addison-Wesley-Grade 2K^^ppr, 9-22 
0. Refer to acti^^ties #1-2U, 36-39 
de Wo* 522 One HurA'ed Chart from 
Ideal 

e* Wo, 7?7 Counting Bar K-1 
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II. NUMERATION All) 
mmm. THEORY 



PUCE VALUE 



Gl-I. G2-5. G3- R 



2h. 



Given a two-digit numeral (svch 
as 67) the student can identifyj 
naine, write and distinguish th'^ 
numerals that are in the ones 
and tens places with QS% 
accuracy. 

Readiness: Grouping by ten. 



15. 



Given a two-di^it numeral (such 
as 82) the student will write 
the expander* numeral (80 +2) 
with S$% accuracy* 

Readiness. Grouping by 10. 



lljia, 
b. 

c. 
d. 



Addison-Wesley-Grade l-pp^ 255-258 
Addison-Wesley-Grade 2-ppe 7-30^ 
155 

Addison-Wesley-Grade 3'-pp« 2-8 
Refer to activity #35 



15a. 
b. 
c. 
d. 



Addison-Wesley-Grade 1-Unit 7 
Addison-Wesley-Grade 2-Unit 2 
Addison-Wesley-Grade 3 -pp^ 26 -28 
Addison-Wesley*Orade li-pp^ 26-2/ 



PLICE VALUE 



II. rJUI4ERATI0N A?^ 
I\IIJMBER THECRY 

G2-S 
G3-U-R 



16; 



Given a three-digit nujneral 
(such as 317) > the learner 
can identify, name, write and 
distingiiish the ntuuerals that 
are in the one»s, ten'Sji and 
100 's places with &S% accuracy. 

Readiness: Two-digit numbers-. 



17. 



Given a three-digit numeral 
(such as 7U3), the student 
■will OTite the exp)anded 
numeral (700 + UO + 3) vith 
85^ accuracy. 



Readiness: 
notation. 



Two-digit expanded 



l6a. Addison-Wesley-Grade 2-pp. 27-30, 
179-187 

b. Addison-XJesley-Grade 3^-??* 6-8 

c. Addison-Wesley-Grade U-pp« 28-29 

d. Refer to activities jf36-U0 

e. Ho, 755 Place Value Ghaart from 
Ideal 

f. ITo. 7U8 Modern Computing Abacus 
from Ideal 

g\ ifo. 7U7 ^fuIdber Grouping Frama-K-3 



17a. Addison-VJesley-Grade 2-pp* 179-187 
b. Addison-Wesley-Grade 3*'PP« 9-11 
Cd Addison-Wesley-Grade U-pp. 28-29 
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PIACE VALUE 



rc. OTIIMIATION km 
l^HJMBER THE(BY^ 



18. 



Given a f otir^ five or six 
digit nuiTisral, the student 
can identify, name, write, 
and distinguish the numerals 
that are in the I'sj lO^sj 
100»sj lOOO'sj 10,000»sj 
100,000 »s places with 85^ 
accuracy. 

Readine s s ; Three -digit 
numerals » 



19* 



Given a seven, eight, or nine 
digit numeral, the student 
will identify, namt:, write, 
and distinguish the numerals 
that are in the l»s; lO'sj 
100»sj 1000«s} 10,000' s J 
100,000 »sj 1,000,000 «s; 
10,000,000«sj or 1OO,OOO,OOO»0 
places* 

Readiness: All previous place 
value work. 



18a. 
b. 
c. 



Addison-Wesley-Grade 2-ppa 188-199 
Addison-Wesley-Orade 3*pp* 11-18' 
Addison-Wesley-Orade k^ppm 30-31, 
36-37 



19a. 
b. 



Addison-Wesley-<Jrade li-pp# 38-1x1 
Addison^esley-Orade 5*pp. U-6 



V 
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II. KUMEEATIOK AND 
NUMBER THECRY 



PL/iCE VALUE 



GU-IjS 



20. Given any nixmeral through 
trilD-ions, the student vill 
identify, naine, write and 
distinguish the numerals that 
are in the ones through the 
trillions places. 

Readiness: AH pluvious place 
value work. 



20a. Addison-Wegley'-Grade U-pp. llU-li5 

b. Addison-Wesley-Orade 5*PP» 7**9 

c. Addison-Wesley-Grade 6-»pp« 1-7 

d. Addison-*Wealey-Jr. High 
First course-pp. 1-1? 
Second course-pp, 1-20 
Third course-pp. 1-13 



EXPOIJENTS 



II. IJDMERATION AND 
NUMBER THEORY 



21. The learner will recognize 
exponents and re-name them 
using exponential notation 
(such as: 10 x 10 = lo2). 

Readiness: ^Jork in place 
value and expanded notation. 



21a a Addison-Wesley-Grade 6-pp. 10-13 
b. Refer to activity #^1 
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IIo tlUMERATIOM AMD 
rlUMBER THECEY 



OTHER BASES 



G^-S, G6-S 



22. 



Given a.n\Meral of another base 
(lii^)^ the learner will read 
"one, four base five" avpiiing 
the base ten terirdnology — "Four- 
teen" Td.th 100^0 accuracy. 



23. 



The learner will count orally 
or write the serjuence of 
numbers in a base other than 
ten with Q$% accxiracy. 

Readiness: Base ten. 



22a. 
b. 



da 



Addison-Wesley-Grade 5*-pp»10*-13 
Addison-Wesley-Grade 5-pp«lU-l^ 
Houghton-Mifflin-Grade 6-pp.2U-25, 
18U-187, 266, 329 
Refer to activities #U2-UU 



23a. 
b. 
c. 
d. 



Addison-Wesley-Grade ^^^pp. 1013 
Addison-Wesley-Grade 6-pp. Ilt-l8 
Refer to activities #li2-Uii 
The Dienes Multi-base ArithjriBtic 
Blocks #28008 
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II. IWI-ERATION ArlD 
\lUmm THEORY 



OTHER BASJIS 



G5-I 

G6-Jr. Hi..-S 



2U. Given a set Tiith 1-10 membors, 
the student can group the 
mexnbevs and tjrite the numeral 
for other bases (such as five) 
for the cardinal number of the 
setrt This should be used to 
strengthen base ten. 

Readiness: Base ten. 



b. 
c« 



d. 
e. 



Addison-Wesley-Grade 5~PPo 10-13 
Addis on-VTes ley-Grade 6-ppo 1U*-18 
Addison-Wesley-Jr, Hi# 
Second course-pp, 21-25 
Third course-pp. 20-25 
Refer to activities ' #it-2-lAi4 
The Dienes Multi-base Arithmetic 
Blocks #28008 



PRIME Ai© COMPOSITE ITUi-BERS 



llo riUMER/i.TI01'! AW 

mmm thecey 

G3-IyS 
GiA-6-S 



25» Given the numerals 1-100 the 
learner T-ri-U identify which 
numerals are prime numbers 
and which numerals are 
composite numbers with 85f^ 
accuracy. 

Readiness: A5iiltiplication and 
division skills • 



25a. Addison-Wesley-Grade 3-pp. 296«-297 

b. Addison-Wesley-Grade l--pp. 226*227 

c. Addis on-Wesley-Grade 5-PP. 172-173 

d. Addi son-Wesley-Grade 6-p, 90 

e. Refer to activity #U5 

f • Filmstrip "Factors and Primes" 
Ho, .\01-2, from Ideals 



ERIC 



ACTIVITIES - MOMEEATION 

& mmm thecbi 



la Hull Gull - K-1 

takes a nvmiber 1-10 of beans from a box of beans while "player'f looks 
away and closes his eyes. "IT" extends his closed hand and says "Hull-Gull 
handful^ Hov7 raai^?" "Player" guesses a nuiriber from "H" opens his 

hand and they coiint the nuiriber together n If "player" guesses correctly, 
then the two change places o If not "IT" remains "IT" and the game contirnies^ 



2, Concept of IJuihbera 1-g - K 

On about twenty strips of cardboard write the nuiribers from 1-5^ These are 
placed upside down in two plastic cups,. Children form two lines o The first 
one in each line draws a card;, reads the nuiriber and takes that many steps 
forward (could hop-^ jomp and so on)^ The line getting across the room or 
playgroxmd first Trims 



3o Kuinber Party - K-l " 

Use this game to give practice in counting. One child sits in a corner^ 
Another comes to him and taps on the floor or wallc The one in the corner 
says, *'Come in, four (or whatever the number is)o" He sits beside the 
first childs» Another comes and so on. Children mast tap distinctly^ 
When the one in the corner counts wrong, he must change places with the 
person tappings 



lie Pory Trot - K-1 

Materials: rTumber cards (li" x li") from 1-10 (do in groups) 

Directions: The children stand in a circle, each child holding a number 
card. The "Ringmaster" calls a number « The "ponies" with that number, 
step to the center and tap their feet to correspond with their number. 
If right the "Ringmaster" says "Trot ponies «" The "ponies" trot around 
the circle once and back to their places ^ Continue \intil all ponies have 
trotted. 



5 Hop Scotch - K-1 



Materials^ LajD^ pattx^rn drawn on Xloor, sidewalk^ or a large sheet cf paper* 



Exajnple: 





4 












! 3- \ 
■—1 



\ 



Directionpi Too child junps fro© segtioa to s^gtion galling out the nurierals 
ai? ti-fiv Junp^ The child who reaches 10 without 'pouching ^ lixje or touching 
his otbar foot to th« ground viaa* Could be pl^ed io reverse from 10 to !• 



6. I Spy - K-2 

Materials: Pocket chart and niirierals from 1-10 written in manuscript on pieces 
of Oaktag - Ia" x W'^ . ^ - . ^ . 

Directions: f^laoe. cards in the. pocket chiirt in a acrainbled fasbiop^ The 
teacher aays, ''Find the number that conies betweei* h and The child picj^s 

up 5> says "Five," and returns it to the ix)cket chart. Continue this having 
a child ask the next nuni^r. 



7. i^fumbers - K-1 

Materials: Cut a dachshund from tagb6aj?c|ij^ OuJ. the do£ ii^ two as shoim by the 
dotted line in the exRnpie-l Tftke 10 ^rssfTcardS^ labels frsjn 1-lC)/ 




Directions: Here is a game you may play In free* tiiT>e, You make the do^ grov; 
longer. Put the dog on your desk. Pick up onc/munber (fa^rd. If you can say 
the number, you may place the card in the dog. -1 demonstrate) Then nick up 
the next and so on. See how long you can make jQie dog grow. 
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8. Sad Bogo - 2-3 



Materials: 31 cards of tag board-- on one card draw a snd clown, on the 
reinaining cards malce three matching sets (one showing the numerals from 
IrlOj another shoi-ong the written word from ''one to ten," aiKi the last 
showing objects from 1-10 n 



Example: 



on ei 



A! 




Directions: Tliree or four players sit around a 
cards* Each child holds his cards in his hand, 
from any playero The object of this game is to 



table one child deals all the 

On his turn he draws a card 
collect matched sets of three 



cards o A set is: a numeral word, a pictured group, the number card; show 
children a matched set,* Each time a child gets a matched set he puts' those 
cards on the table in front of him* VJhen everyone has used his cards,, the 
winner is the one with the most matched sets. The loser will have Sad Bozo* 



9. Dot to Dot - 1-2 

Have the children create their own dot to dot pattern. Most children Tiill 
make abstract picttires, some will be able to plot actual pictures. This gives 
the cliild practice not only in recognizing numerals but in writing them in 
order too. 



10. Count the Block - 1-2 

KFiterials: Draw on board groups of various marked blocks « 
Example: O ^ 0 [3 0 0 0 



Children need work sheet like example* 



E3caji5)le: !• How manyjo]? 

2^ How many Q? 
3* How many [^? 



Directions: Children imist count, then incite the numeral. 
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11 • Cross t lie River * K-2 



Materials: 1 large sheet of oak tag with irregular riverbank drawn^ Ten 
stones from construction paper mth set patterns from 1-10 dravjn^ 




Directions: Separate class in two teains* Have a loeiriber of team 1 try to 
jump stone to stone in proper sequence « Continue with both teams* Each time 
a player gets across they score a point* Change stones from time to tiias* 
This would be good to use for odd and even nuinbers and skip counting. 



12. Concept of itoribers 

Materials: Twenty strips of cardboard \rith the numbers from 1 to 5, two plastic 
cupso 

Directions: Cliildren form two lines j the first one in each line draws a card, 
reads the number^ and takes that many steps forward, (could hopj jump^ skip). 
The line getting across the room or playground first wins<» 



13. Hanging Out the Wash - K-1 

Materials: Cut patterns such as pants^ shiarts^ skirts, socks, etc* On these 
print the numbers from 1-*10. Clothesline & clothespins 

Directions: Divide into two teams. Pupils from each team take turns selecting 
a garment from the basket. If the pupil knows the number, the garment is dry, 
arxi is put on the table. If not, it must be hung on the line. Team with 
fewest wet garments win. 



lit. ilumeration 

Uses for detergent bottles are many, but the unused caps sometimes just 
collect. These may be used as counting devices in kindergarten. A large 
paper numeral (from 2 to 10) is placed on a table. Choose a team to arrange 
colorful caps to make that number^ If the numeral is 5, the children might 
show it xTith 2 green and 3 white tops, or h pink and 1 green. 



15* Sand Writing - 1-2. 

Materials: A table mth a cookio sheet or jelly roll pan containing sand» 
Wear the tray, display a chart showing the correct formation of tho numbers 
from 1-10 « 

Directions; Look at the chart by the sand tray,, Take your finger and 
practice visiting one number over and over again in the sand until you think 
you can write it just rights Then try another number. 



^6 2l2L3?I If-" 



iyiaterials: Ti^enty - Five 3 x $ cards with dratm or pasted pictures of 1-5 
objects n Place in a box, 

Directions; Child picks a card from the'box^ looks at it . and' immediately 
gives the nuniber associated with the object shewn. If correcfc, he keeps the 
card. If incorrect;, he puts it back in the boXo VJhen all the cards are 
drawn, the child idth the most cards tmiSo 



17« Pegs - K-1 

Materials: Cards on Wnich numbers are written^ StiokSs beans or other 
markers n 

Directions: Each child at his desk is given several cards and a handful of 
markers.:. The children place the correct number of markers on each number 
card- (si^c markers on the card on which the number 6 appears, etc#) 

l8c Guessing Gam e - K-1 

Materials: Card holder and cards on which numbers appear o 

Directions: A series of consecutive numbers are placed in the card Tiftlder such 
as: 5> 6, 7> 8. One child hides rds eyes whxle another child removes one 
of the cards ^ The child who is "IT" tries to name the missing number as he 
looks at the remaining cards ^ 

19 • Fire?n an - K-1 

Draw a large house on the blackboard vjith smoke coming out of the window to 
indicate tliat the house is on fire. Draw a ladder next to the house v±th 
each step numbered o To rescue someone in the burning house, a player must 
read the ntimbers up the ladder and down again. For each player who rescues 
a person, a fireman's hat is drawn on the board. 



20. Postman - K-1 

Make two sets of number cards. Choose one player to be postmOT and give him 
one set of number cards « Place the other cards on the "houses" (desks) of 
the other players^ The postman must mtch his cards i/ith those on the 
"houses" • VJlien he roisses, the person who lives in the "house" becomes the 
new postman* 

21, Bounce the Ball - K-2 

One child stands in front of the group# He bounces a ball any nurier of times 
from one to ten. Other children list\5n« He calls to another listener to 
tell how many times the ball was boimced. The child who gives the correct 
number is permitted to bounce the bal3- next, 

er|c 



22. Ift uifcer Par ty - K-1 

Several children sit in "a com as names. One 

of the, latter coinos to the fii^st group . anc' snyr; "Ifay I come to your pnrty?", 
athd taps ills nii^^ or irall. The children in the corner r-T^^^ 

"Ye^s, Pivey or yiiateyer number, you can coma ' Other guests approach in „ 

the saiib iTay* ,The cM the coriieiv may take turns inviting the other; . 

children 'tb"' the' 'piairty/ '' V 'V .'''-A. 



23. Basketbal l - K-1 . . 

Materials: TJastobaskct or box^ five to ton beanbags. 

Directions: Set wastebasket or box in an open space « Draw a lino six to 
©ight feet distant ^ Have players stand behind the line and take ttirns 
throwing the beanbags into the baskets Each child gets five to ten throws. 
He then counts the number of beanbags in the basket to' figure his score. 

2k* B uzz " ' 

Children stand in a row* The first child , says- "one, " The second child says 
"twon" The third says "three." The fourth says "four." The xifth child 
says "BUZZ." The sixth child says "six^" and. so on through 10« Then start 
with one again. Buzz may be substituted for, any number^ for all even or odd 
nuribers^ multiples of given numbers (at a higher level) or numbers divisible 
by certain nxuribers (also at a higher level) » 



25. Odd or Even - 1-2 

Diioide ^the clasn^^ matched teams • One team oallod. " ODD" and 

the other "EV*Ei?"c One member from each tcav.i i/ill come to the front of tlie 
room^ arid stand back to back^ Each child t/ill hold up any number of fingers 
on one hand. Each player must not peek to see how many his opponent has 
raised* The rest of you will quickly count how many all together. If the 
total is an odd number^ that team scores a pointy etc. The next player 
comes forward and the game continues r The team xiith the most points wins, 

260 Line" "Em Up: ; i-2 ' ; V ^\.:''A^['"\: ' "^'^t'" 

Place f lashcards iri.th thd nttmbers ' l-?0 printed oh them along the challcboarda 
Make sure that they arc not in proper sequence » Have come up and 

pui all the "odd" numbers in proper sequehco~or all the "eveh^ in ' 

proper sequencer Uhen the child finishes he mixes them up and calls or. 
another child* 

Game could be varied by having cards fron 1 to 100 and have them count j?* 
2"s, 5«?3j or I0«s. . 
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27. Ring^.T066 1-2 

Materials: A stand-up board with nuBi)ered hooks and 3 fruit jar rings. 

Directions: Di-vide into two teams, "odd^^ aM "eveh"o Each child trliss to t^^ 
his rings at either odd or even nuiriberf; depending on T^ihlch team ha is oh^i if 
he gets one on he gets 1 point, 2 = ttjo points, 3 = three points* Tiie tesm . 
with the most points wins^ Teaia Captain could tally points on the boards . ^ 
Could have 2 boards going at one time© 

28. Sld£^omita^ 1-2 

Follow the dots couiiting by two'Sp ^ | 

4 '3-'. ; 



20 




\l 



29. Nuirtoer Down 1-2 

Divide the class in 2 groups standing on opposite sides of the room« 'Give a 
niiiriber to the first person on team km He mast continue counting .ly 2^ 5j lOi 
or what ever direction given until the teacher says stop* If correct^ he 
remains standing, if not he sits down* Then do the sasioe to group B« The 
team with the most standing wins* 

3C* Be A Roman 2-6 

Write on the board the Roman numerals from l-50 (or depending on the grade 
level). Have one student prat his hea(^ on the desk, while another child 
erases 3 of the Roman numerals* The one with his head down wiU go to the 
board and >7rite the correct numerals in the places where they have been . 
erasedc If he does this correctly, he may be the one to erase the numetrals 
next, while soneone else pits his head down* 



31* Ronffltn Race 3-^ 

With paper and pencil, give the class 10 minutes to write the nuaiDers fipom 
1 to 100* Doesn^t that sound easy? There is only one minor rule to this 
game* Please count in Roman numerals* 
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32. Roman Ixuneral Bingo U-6 



Haterialfj: U biiij-o card:; 9" x 9" per group. Divide cards into l6 — 2 1/h" 
squo.rcu. Pi'uiii a dafiorent Roman numeral in oach square. There should be 
k ricta o.L 16 cacli 2^' x 2" cover cards, ilumbot^ t;ordc are written on one 
tiide and a PLOVoan iuuneral on the reverse cidc to natch the playing boards. 
Three sett: r-.n. ur.cjd by pD.ajcrG, the fourth b" the caller. 

Diroctiona: ,ac.. ■ilnyur tp.kor; a bingo card and a set of cover cards. The 
playi-TS spread -tin^-ir ccroT card:; in front of them, Roman niomeral side up. 
The callor drawr; a card from hia stack, calls it and places it on his playing 
board, T!hj other playar? find tho card and iDlace it on their board. This is 
played like Bingo. It is checked by looking at the answer side. 



33 . Hoj;ian i-Iuir.eral Drill 2-3 

.. On a printed worJrsheet have the class match the Roman numeral with the Arabic 
numeral. 



1 

3 
?. 
6 
h 



IV 

IX 
V 

X 

VII 



cent, 7 



8 
10 

9 



VIII 



I 

III 

n 

VI 



3h, Find the Hidden Cb.ject — Shade in the ten's. 



35. Who Am I? 1-2 



One child is "U". He coiobs to the front of the room and thinks of any number 
between 1-lOOr He gives a clue so the rest of the class can guess what it is. 
Suppose "IT" was thinking 53« He would say "I m 5 tens and 3 ones, iJho am 
I?" The child ^o guesses correctly when called on is the new "ir"o This 
could be used with groups around the room# 



36, Huinber Board 1-2 

Materials t One square y f plywood or lightweight wooden sheet in which 
10 rows and 10 columns o Is have been pounded in^ 

Directions: I have a new game for you to play in your free time^ In this 
box are 100 circles numbered from 1 to 100^ To play this game, you hang 
numbers on a nail. When you finish, the numbers should be in proper order. 
(At first the teacher should check this—then have the children do it). This 
could be used for odd and even or skip counting. 



37. Count to 100 1-2 

Call on someone to begin counting to 100. After a short time say stop and 

call on another child and so on* Continue in this way until you reach 100. 

The child must listen carefully because he nevei^ knows vhen he may be called on. 



38. Bad Egg 1-3 

Haterials: On a stencil sheet, scatter numbers from 1-100. Write jc number 
twice. Duplicate one sheet for each child. Children will need a p .ncil. 

Directions: On this sheet are the nuiribers from 1-100, but one number is 
written twice. Call that number the Bad Egg. To find this number circle 
all the n\XD)bers in sequence starting with 1. 

This could be used for skip counting by using 2*s, 5*s, 10*s. The bad egg 
could be a number not needed. It could also be used for odd and even by 
putting all odd or all even numbers and the bad egg would be one of the 
opposite. 



39. Automobile Mumber GaiPB 

Ifatoxdalss 3 toy cars, SO cards with the numbers from 1 to 50, a large number 
line on tita floor that goes up to $0. 

Dirf ctlonst Children form three lines; the first one in each line draw a 
card trom the teacher, reads the number, and moves his car that many places 
forward. The team getting to 50 is the winner a This game goes very fast 
so it coxild be played many times. 



ho n Place Va] ue Dr j 11 2-6 

Materials: 30 squares of tagboard numbered from 0-9, making 3 cards for each 
number. Put tenS;, ones, and hundreds on each set of 3. 

Directions: I have giren 30 of you cards irith numbers on them. Look care- 
fully at your nuirber and at the word written balow that nunfcer. Those of you 
without cards will cill out nxunbere, such as 38^-, The ones that represent 
these numbers vail aom to the front of the room and arrange themselves in 
proper order^ This could be done by giving 15 children two cards. 

him Exponents 

1. Make true stateinents. 

(a) 5^ = 5 X (d) = 12$ (g) = 1$,62$ 

- (b) 5 X 5 = (e) ^ = 62$ (h) = 57 

(c) 3^5x5x5 (f ) . = 5^ (i) 5^ = 



Make true statements. 

(a) The exponent in 5"^ means that 5 is used as a factor times. 

(b) Since 12$ = we say that $ is the power of 12^* 

(c) The exponential form of^x^x^x^is . 

3. ilame each of the following as a product of factors. Then write the 
standard numerals for the products. 

(a) 5^ = » (d) 2^ = = 

(b) 1*7 = (e) 10^ = = 

(c) 3^ = = (f ) 1?^ = = 

U. Mane each product in exponential form. 

(a) 6 X 6 X 6 = (d) 10 X 10 = 

(b) 8 X 8 X 8 X (e) 7x7x7x7x7= 

(c) 12 X 1? X 12 X 1? = (f) 1x1x1x1x1x1= 

5. Write standard numerals for each of the following. 

(a) 23 = (c) 53 = (e) 7^ = (g) 11*^ = 

(b) 3^ = (d) l9 = (f ) 1,3 = (h) 9^ = 
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fPntinued 

// 

6. ^ke true statements. 

■| 

" (a) 9 is the power of 3 

(b) is the 3rd power of 7 

(c) W96 is the power of 8 

(d) 36 is the 2nd power of 

(e) 729 is the power of 9 

(f ) is the 2nd power of 11 



(g) is the 5th povjer of 6 

(h) 100 is the power of 10 

(i) 1 is the 12th power of 

(j) 102i; is the pot^r ofH 

Ck) 6h is the power of 8 

(1) is the 3rd power of 1 



7. Give standard numerals to make true statements, 

(a) The product of 2^ and is . (c) The product of and 2^ 

is . 

(b) The product of 3^ and is . (d) The product of 3^ and 



Base^Five Humeration System 

1. Group the dots pictured below by twenty-fives, fives and ones. 



(a) The base- ten nuiaeral for the nuniber of dote pictured is . 

(b) The base-five numeral for the number of dots pictured Is 

2, Follow these steps to change 88+ to an equivalent base-five nuraeralo 
Think of a set of 88 objects. 

(a) How many subsets each containing twenty-five members can be formed? 
88 = (3 X 25) + 

(b) What numeral should be written in the ti^enty-fives p7.ace? 

(c) The difference of 88 and 3 x 2^ is . 

(d) How many subsets each containing five members can be formed from a 
set containing thirteen menfcers? 13 = (2x5) + ^ 

(e) ^Jhat nimieral should be written in the fives place? ■ 

(f ) The differenoe of 13 and 2 x 5 is 

(g) What numeral should be written j;n the ones place? 88^'^^«32 

3^ GomixLete the table of numerals below. 

Base-ten 0 1 2 3 h 5 6 7 8 9 10 11 12 13 Hi l5 16 



Base-five 0 1 



k 



20 



31 



Continued 

h. Tell if the number named is even or if it is odd. 



five — 
(b) 103 



five 



five 



(f) 

331,,^^, _„„ 

0 ) UO^^, 

(i) 300....^,.. 

(j) '-^^.i,,. 



(1) 102 

^ ' five 

(r.) 33f.;;„r^ 

(n) 

(o) 



Addition in Base-five 

1, \7e can easily complete the base-five addition table shorn below by 
using what v/c have learned- 



(a) V/hat property of additicii 






1 






1; 


enables you to complete the 
base-five addition table 




C 


1 


2 


3 


1; 


vrithout computing? 
(b) Complete the table without 




■ 


2 


. 3 




10 


computing, 
(c) I'Jhat other property of add- 


2 










11 


ition is illustrated in this 
table? 


A- 




1 


L 


11 


12 




'1 










13 



2. Make true statements and tell what property of addition was used^ 



(a) 12^.^^ 31fi^^ 



(b) 



+ 111. 



l^five 



-five -^^five 



five 

21fi^3 + ( fi^e 

(d) (31fi^3 ^ 12five) ^Ofive = 31fi^e ^l^^ive 

12^ivc 0 = five 

(f ) (3 + ) + 1 = ii + ( + 1) 



-live' 



Ii3* Continued 

3m Ifeke true statements, 
(a) it . 1 = _f 



(b) lUi 



five 



+ 1 



(c) UlUif 



+ 1 



-five 
—five 



(d) WM^.^ * 1 = 



-five 



(e) iif -^^ + lO^i^^ - _ 

(f) iOifive + lOfive = . 

(g) khh,^^^ . 10^.^^ = 

(h) IM,^^^ . 10^^^ = 



li« Name the siims as base-five nuinBralSt 



(a) 1 

2 
1 



(b) 2 
2 

2 



(c) 3 
2 
1 



(d) 3 
3 

3 



(b) U 
3 
1 



(f) 2 
2 
3 



-five 
-J'ive 



—five 
— ^five 



is) 13f (h) 3Ufi^ 
2°five -'■2five 



(i) UUfive (j) i*Ofi^ (Ic) U3f: 



llf. 



ive 



23f 



xve 



33f 



xve 
ive 



CD ^five 31five (n) hOf±^ (o) 30five (p) idfive 

30five ^^five ^^five ^^flve ^five 



liU. Kake a calendar using other bases besides base 10. Example below 
taken from a 196? calendar. 





JANUARY 30332f jLve 




1 

Sun 


Hon 


Tue 


Wed 


Thu 


Fri 


Sat 


1 


2 


3 


li 










i ih 


20 


21 


22 


23 




30 ! 31 


32 


33 


3U 


UO 








hh 


100 


101 


102 


103 


lOh 


no 


111 
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h$m Prime and Composite Ncuribers 

"Prime" (Arithinetic Teacher, February, 196?) 

This gaiTie is similar to Bingo. On a ditto construct a five inch squaro, then 
divide it into t\;enty-five inch squares* Above the five columns print the 
letters, P-R-^I-M-Eo Select sets of t>;^nty-f ive niunbers between 1 and 99 from 
a table of random nuinberSo Place one nuiriber in each square on each game sheet. 

On slips of paper, vrxte or type an appropriate selection of the following 
statements for each of the letters P-R-I-M-E« (In items 21 and 22, you may 
select the number to take the place of the blank) 

1, A prime niimber 
2« The largest prime number 
3. The smallest prime niairiber 
h^ A composite number 

5. The largest composite number 

6. The smallest composite number 

7. A twin prime 

8« A composite number between a pair of twin primes 

9. A single-digit prime number 
10. A two-digit pri;ie number 
11 • A two-digit composite number 

12. A two-digit nuinber if either of its digits is a priiTie number 

13. A two-digit nuirtoer, the sum of x^hose digits is a composite number 
1U» A two-digit n\iiriber with a prime nuiriber in the ones place 

15. A two-digit number, the sum of whose digits is a prifae number 
16 ♦ A two<>digit nuntoer, with a composite number in the oiies place 

17. A two-digit number with a t rimo number in the tons place 

18. A two-digit number with a composite number in the tens place 

19. A two-dig|it composite nurabev* with both of its digits prime nunibers 
20m A prime number less than 

21. A prime number greater than 

22. An even prime number 

23. An odd prime number 

Your rule slips should look something like this: 



M: A tvjo-digit prime nxunber 



Pass out the game sheets to the students. Spread out the rule slips face 
down in front of youo Choose at random a rule and read it aloud to tile 
students* If a student has a number on his game sheet, under the appropriate 
letter P, R, I, H, E, that is defined by the rule, he is to put an X in that 
square* 

For checking purposes, have the students write the number of the r^Jle in the 
lower right-hand corner of the square in which he places the X* The first 
rule read wotild be considered number one; the second rule read would be 
considered number two, and so on. Keep these rules in the order that they 
are read. 

Make sure that the students understand that only one square can be crossed 
out per rule, and that after a square is crossed out, the nuni^er in it 
cannot be considered for any following rules* 
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U5» Continued 

Continue selecting rules and reading them aloud to the students until eoneone 
has crossed out all the blocks in a single column, row, or diagonal. 
Have the winner read aloud the numbers in the row, column, cr diagonal, along 
with the rule that permitted him to cross out each of the nximbers. Record 
these rules and numbers on the chalkboard and then have the class help you to * 
check the validity of the winner's card« 

The ditto may look as follows: 



p 


R 


I 


M 


E 


hi 


13 




77 


- r 

36 


72 


38 


16 


11 




28 


ii6 


9 


76 


■ 1 

23 i 


27 


62 


61 


99 


111 


30 


97 


5U 


20 j 


39 



NUMEHATIOM AHD MJJfflER THEORY 



FILMSTRIPS 

E^re Gate House, Inc. 
1U6-01 Archer Ave. 

$5.00 for each filmstrip 

Set I— 103A Counting 

103B Ivfuiribe.'s l--^ 

103c Wuiribers 6-^10 

IO3D Groups of 2-10 
Set II-106B Couiiting by l»s, and 5's 



Herbert M, Elkins Co. 
10031 Commerce Ave* 
Tujunga, California 910ii2 

Set 8U — No. 635 i^ierland 

Ho. 636 Numbers for Beginners 
No. 637 Building lO's and l«s 



Society for Visual Education, Inc, 
13U5 Diversey Parkway 

Chicago, Illinois 6O61U 

532-8 Numeration: Base 10 

532-16 Numeration: Base 5 

532-21 Niimerations Base 6 
532-23 l!\imeration: Binary 



University of South Dakota 
Film Library 
Extension Division 
Vermillion, South Dakota 

Primary: "Let's Count*' - ordinal, cardinal, II minutes 

"Ones, Tens, Hundreds" - Place Value, 11 minutes 

Intermediate: "Story of Our Number System" U minutes 



NUMERATION AND NUMBER THECRY 



TRANSPARMCIES 
Colburns 

2702 Montana Ave, 
Billings^ Montana 59101 

Mathematics Readiness Series L^iOO— lli Transparencies with overlays plus 80 
cut-out^ multi-colored* Incluaes! Numerals and Their Namesi Writing Numsrals; 
and Counting by 2's-5*s* 



Stanley Bovman Co»> Inc« 
h Broadway 

Valhalla, N« Y. 10595 

Number Concepts l-10~Set 5l00l6x~transparenoie8 with flay (10) 



RECORDS 

Learning Arts 

P.O. Box 917 

Wichita, Kansas 67201 

Counting Games and Rhythms for Little Ones - $U.l5 



American Encyclopedia of Learning through Masle 
All About the ITuid^ers and Counting 



Stanley Bowman Co., Inc. 
h Broadway 

Valhalla, Y. 10595 

30*5000 2-»12 Long play - Teaching children mathemfttlcs through games, rtythms 

and stunts « Special Education and Kd^ 



GAMES 

Learning Arts 

P.O^ Box 917 

Wichita, Kansas 67201 

Gaines for Growth in Math 

Books 1 and 2 - $^98 When bought in set of 10 or more 
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GAME S, (COm ^X 

Stanley Bo-jman Co., InCo 

Valhalla, Y. 10^5 

Games for Gr<^:jth in Math - Primary 

59.27 Bock 1 - $1.50 

99.28 Boo^c 2 - $1«50 



School Service Ccxpai^y 

I^^IO W Flco Blvd^ 

Los Angeles 6, California 

Corni8XT,ial Ganes fcr G^'ades K-2 
Bingo - Mo« ?5?.0 - $l,Gri 



0. Schoemt,* Incj 
Philadelphn a, Pci:r>- 

Colored Pick-up Sticks (primary) - $mh9 



Mat'i Media Division 
M K K A55?cciates> 
P:0. Box 1107 
Badb-cxy, Corjio 06B1O 

M102 Doolie Bobbers K-Up 

Smll nolorsd notched discs which interlocki^ Can build 3'-diin9rssioi^Rl designs 
K:-C3 Lego J-XTibo Br:Lck Set 

60 jvrnbo size 1" x 2" x 1*" in red, white and blue. Stimulates crestiva 
activity 

M107 Construe ^'-o- straws - Grade 1-5 

Consists of polyethlene tubes and an assortment of 8 different kinds of plastir 
Joinerso De^/e^ops creative imagination, manual dexterity, and understanding 

of basic conoeplo-, 



ADDJTIOijAL^ADDl ESSES 

Herder £: Herd'^r 

232 Madison A\ eo 

Mew York, Wn Y. 10016 

Kath Media Division 
N & M Associates 
PoOp Box 1107 
Dariv.ry, Conno OSBIO 



WFF»N Proof 
Box 71 

New Haven, Conn<, 



06501 



Selective Bduc. Biuip* 
IhCo 

Three Bridge Street 
Newton, Mass* 02195 



Study-Scope 
319 E'Frotxb St* 
lyier, Texas 75701 

Science Research 

A880, 3hc* 
259 East Erie St^ 
Chicago, nio 60611 
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III. 



INTHODUCTIOK TO .iDDITION EQUATIONS 
COMBINATIONS THROUGH 5 



3 



R:5AL riUMBER 
OPKUTION 
Addition and 
Subtraction. 

1. S 



!• Given a page of addition com- 
binations to 5 in equation 
vertical notation the pupil 
should be able to write the 
sums or misusing adc^onds in 
5 minutes. 

Rea diness. Teacher evaluatiori 
of child's understanding c.i 
the u>iion of sets. 



1^1 fiddison Teslej'* Book 1, pages 57 - 65 

b, I>iiT)licator Masters Book 1, pages 
19-22 

6. Teacher's lianual I968 edition. 

*d, Niimber line on the floor made of 
r?ight colored ^'Contact*' split down 
the center. 

^. See activities 1 - 13. 

Cyclo-T^iacher 

^ ^valUfition; Teacher made test oarres 
68, 70 test. 
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SUBTRACTION E'^U\TIONS 
CfMBINATIONS THROUGH 5 



2» Given a pjge of subtr^cti-on 
combinations throu/2;h five, 
expressed in coucition or 
vertic?! form^ the child 
will supply the differenca in 
5 ninutcs. 

55. • Sat i s f a c t ory 
coiuplotion of a test over the 
addition facts 1-3. 

3« Given a page of sets pictur'ing 
combinations to 5 t'lc child 
will ^TLte ^ equations for 
each shovring the inverse 
relationship betvrecn addition 
and subtraction with 
accuracy. 



111, T?EiL 1vUM3..;R 
OP'iRilTIONS 
(Iddition and 
Subtraction, 
G. 1, S 



2^ .kddison y/esley. Book one pa^^s 73-96^ 

b« Duplicator Masters 23-31 

c. Tnvont stories to invol'^-e childr<?n 
in acting out sxubtraction rjout^tions, 
(Wal^'' ai^ay, sit dovm> etc), 

d# Number Puzzles 

( teacher *s Manual A-W f^ood) 

e, Cyclo-teacher ii-15 

f. See' activities 1-15 

n» Evalt'.ation: Teacher-mada test* 
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r 



ADDITION AND STIBTRACTJON EQUATIONS 
COMBINATIONS THROUGH 9 



111, IREAL NUMB3S 
OPERATIONS 
/Addition and 
Subtraction. 

G. i. S 



The pupil should bo able to wri':o 
the Slims or differcncas in a 
raastery tost cov.'jrin{^ all com- 
binations of addition <\nd sub- 
traction throar^Ii 9 v;ith 95- '> 
accuracy in four i;:inutes. 

Test of child's ability with 
combint-.t.i.ons to 5« 



4a. ..ddison Wesley, Book 1 97-152 

b. Teacher's Edition 1968 for activities 
d. Duplicator masters 50-^1 

d. Cyclo^teacher M-5,6,7,0,9»lO 
Addition Subtrcction M l4-19 

c. Use stories to involve child activ-» 
ity with coins (real or play.) 

f. Sgo activities l-15i l6« 



Evaluation: 
Addison VJeslcy Ikk, 1^9, 151, 152 
Tcachcr-made test. 
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ADDITION AND SUEHTACTTON 
THROUGH 10 



5# Given a m.:story test in sub- 
traction and/or addition 
with all combinations t'>rough 
10, the learner should be able 
to write the differences or 
sUiiis within 0 minutes with 
95% accuracy. 

Readin ess ; Teacher's obser- 
. vation of child's understand- 
in^j of order and grouping 
principles and place value* 



III. S13AL lIUIsBER 

T OPEPalTIOHS 

I Addilibn and 

I Subtraction 

. 1- 1 

2- R, S 



5a. Lodk 1 - Addison Wesley, pg. 
199-222. 

b» Teacher's for activities, Pg. 
238-261 

c. Duplicator i^iaster's pg, 55-^2 

d. Book 2 - Addison Wesley, pg 55-70 

e. Teacher's Edition 1968, pg 8^-103 

f. Duplicator Masters related 
rr. See Activities 1-17, 2f), 30# 
Evalr.ation; 

/w V/, pg. 208, 213, 217, 218, 
Cunulative 221-222. 
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PROPSRTlJlB 
oaDSn (COH.UTilTIVE) 
GROUPING (ASSOCIATION) 



III. BS\L NTJNBE!IS 
OPERATIONS 
:)adltio& 
1. s 



6. Given problems such as 28^3^ a 
3^+_. and 12-^(6-^11) = (_^_) 
+11, the loarner will bo able 
to dcnonstrate his understanding 
of t'lO order and grourjinn: orin- 
ciplos by coraploting the pat- 
terns with 85"5 accur:cy« 

jjea din ^ss: 

Tencaor observation. 



6a# Addison Vlosley, Book 1, pg 223-23^. 

b. Teacher's Second Edition pg. 262- 
275. 

Ot Duplicator iiastcrs 63-^5 

d. irithmotic Teacher, Nov. I965 
'Basic Laws for Young Children.'' 

e. See Activity 24. 



III. 



ADDITION COMBINATIONS 
THBOUGH 18 



OPERATIONS 
Addition 

1 -1* 

2. R and S 



7. Given a tos : in . ddition corn- 
bin, tions t'irough 18 and a 
choice of aothods, the pupil 
should be bio to co*ipu-:e the 
siias with 85/5 accuracy. 

7 eadino6 S. Toc;ch^;r observ.:ktion of 
c'lild's undorstandiiig of rrrov.?- 
ing and order principles and 
pl.ice value. 



i 7a. Book 1, Addison V/osley, 235-258 

j b. Teacher's second edition, 276-301 

c. Duplicator iiasters, 66-75 

d. Book XX Addison Wesley, 71-96 

: e. Teacher's edition i960, 104-131 

! f • Duplicator Masters as they relate. 

; g. See activities 7-17 t 25-30. 
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ADDITION AND SUBTRACTION 
THROUGH 18 



III. 


REAL HWiBSRS 




OPEHATIOIfS 




Addition and 






G. 


1. T 


G. 


2. S 


G. 


3. R 


G. 


k. R 


G. 


5.R 



8. Given a tost in addition and 

subtraction combinTitions through 
l8 and a choice of aethod, the 
pupil will coiuputc tho suuis 
or differences with Q3% 
accuracy* 

Qe£din«3s,Tcst over facts to 
10, 



&• «• Book 1* Addison Wesley I960 
pe. 259-268 

b. Duplicator Masters 7^-75 

c. Book 2 A. V7. I968, 97-1-^ 

d. Book 2 1 Duplicator Masters 
paf^es iclated, 

c. Book 5, 1963, A. 'f8-77 

f. Te.?chr.r's edition 1966» 20-^3 

Related Duplicators LIasters« 

h. VTorkbook to acconpany above, 

i. Book k A. ^. pg, ^8-55 19^3 

j. Teacher.' s edition I968 21-2? 

k. Yielatod Duplicator Masters. 

1. Book 5 . 1063, 20--25, 50-51 

Tench-^r's edition I968, l8-^5 
Some activities that can be 
adapted. 

n. Oniit digits from the probleois 
+ ^ 7 9? 

12 5 7 
FT 

o. See activities^ 7-17 1 25-30 
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ADD OR SUBTI?ACT THREE TO FOUR 
DIGIT lIUMBiSSS (NO REGROVPING) 



111. HE.lL NUI^IBESS 
OPfBATIOrrs. 
Addition and 
Subtraction. 

G- 2. S 

Go. R 



9« Given ton addition and ton 
subtraction examples having 
pairs of numerals with 
three or fov.r digits and 
guided by oporational signs, 
the pupil will write the suras 
or difforoncGs without re- 
grouping. Successful perform- 
ance is 855^ accuracy in 20 
ninutes. 

geadinc ss ; Successful comple- 
tion of a ':est over comblntjiti ons 
to IC. 



9. a. Addison lti#»3ley Book 2, 1963 
edition, ryg. 199-208. 

b. Tcachcjr's Manual pp. 2^1-251 

c. Duplic-^tor tiastcrs, Book 2. 

d. W., Book 5, 196?, p? 78-95 

c. A. Book 5 Teacher *s Manual 

pp. 5l£*-67. 

f. See activities 27, 31, 35-38, ^41. 

R. jtSvaluation: Teachor-rnadc test 
or (ray use pr) 199 » 201, 202, 
203 from text. 



III. 



SEAL NUMBERS 
OPH^ATIONS 
Addition and 
Subtraction 



ADDITION: TWO DIGIT IIWIBERS 
WITH REGROUPING 



G. 
G. 
G. 



2. S 

H, E. 



10. Given a page of two-digit 

addition exaunplas requiring 
regrouping, the learner will 
write the sumis with 85fi 
accuracy. 



10« a. 



Addison Wosloy, Book 2, 1968 



Duplicator Mristcrs^ 19^9 



c. 



A. W. Book 3 pp 98-100 



Roadi nessj tost of understand 
ing of regrouping with sets. 



Duplicator Mast3rs, 



c. 



A. W. Bookjf , 1965, ^--63 



DuT3licator Mastors. 



5. Used expanded notat: on and 

51 = 5^ + 1 = +11 
- 2^ = 20 + = 20 + ^ 



h. The Cyclo-tccicher MIP, K21. 



I, Seo activitios l8«-23, 27, 29, 
50, 35. 37, 39, ^0, kl 

3. Evaluation: Teacher test of 
child's masters of the standard 
^,ddition algorithm. 
Teacher observation of child's 
understanding of regrouping. 



20 + 7 = 27 
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SUBTHaCTION: TWO DIGIT NUMBS3S 
WITH REGROUPING 



III, Ra.lL NUMBERS 
OPSHaTIONS 
Addition and 
Subtraction 

G.2, S 
G 5. H 



*^ivon ten subtr.iction cxanplos 
havinr<; pairs of twb-digit 
numerals, the pupil will use 
regrouping to write the diffcr- 
entds with 85?o accuracy. 

R eadine ss ; Teacher observa- 
tion of child's ability to 
UiJO sets of objects in the 
re jrou"iDini^ process • ^e 
thought process is the im- 
portant item to bo checked. 



.1. a. Addison Wesley Book 2, 1968, 
pp 221-2^0 

b. Teacher's Edition 1968, pp 226-28? 

c. Duplicator Masters 1969 

d. Book 3, 1963 PP 101-110 

e. Teacher's edition 1968, pT> 20-43 

f. See activities 27» 35t 38. 

g. Daily observation of understand- 
ing of rer^ouping. Test of com- 
putation efficiency. Text p, 239~ 
a cumulative review. 



ADDITION iiND SUBTRACTION 
THREE DIGIT NUMBERS 
WITS REGROUPING. 



III^ REiO, NWIBSa 
OPERi'iTIOHS 
Addition and 
subtraction 

G. 5. S 
G. k. R 



12m Givon a page of -^.ddition ex- 
amples, each having coltinns of 
throe-digit numerals, the 
learner can write the sums 
with 855^ accarncy. 

Readin e ss^ Tost child's under- 
standins of regrouping invol- 
ing tens and place value. 



13» Given a page of subtraction 

examples having pairs of 

three-digit numerals, the 

learner will Vf^ito the 

dif f erencTDs with- 859^t accuracy, 
fiacn oxaraple will call for 

regrouping from the hundreds 

place and some should have 

zero in the ones place. 



12. a. Addison Wesley Book 5, 1963 
pp. 108-111 

b. Teacher's Edition 1968, pp. 51-83 

c. Duplicator Masters t 1969 Book 3« 

d. Addison Wesley Book ^, I963 
pp^ 6^, 77. 

e. Teacher's Edition 1968, pp. 22-55 

f . Duplicator Masters I969 

Sm "Practice in Renaming Numbers— 
An Aid to Subtraction'* -.-The 
Arithmetic Teacher, Feb. 1965# 

h. Sec activities 20-23, 27, 31, 35, 
57, 59, ^0, 42, k3 

i. Evaluation. Teacher-prepared 
tests. 

Teacher observation of child's 
ability to think and reason. 
Text Pp. 82-83 
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ADDITION AND SUDTRaCTION 
FOUR-DIGIT NUMERALS 
WITH r^SGROUPIWG 



III. REAL NUT-BERS 
OPERATIONS 
Addition and 
Subtraction, 

G. k, S 
G. 5. R 
G • 6 a R ) E 



Given a set of ton :,xninplos 
such as: 



896 

?8h 

599 
867 

657 



6785 
+ 8^32 



8000 
- 6385 



the learner can write the sums 
or differences with 90% 
accuracy within 20 minutes. 



l^#«,AddiGon Wesley, Book k pp 6if-69, 

b. A. Teacher's Edition I960 
pp. 22-63 

c. Duplicator Masters 1969 

d. A. W. Book 5, pp. 36-95 

c« Teacher's edition I968, pp • 
28-29. ^^-^5. 102-111. 

f. Duplicator Masters I969 

e:. Addison-V/cslcy Book 6 pp. kk^kS 

hi Duvjlicator Masters I969 

iv Sec Activities 20, 22, 27$ 51» 
55, 57, 39, ^0, ^2. 

j. Evaluation: Teacher'-^nado test 
and ChaTDtcr Hcview. 



ACTIVITI^iS 



1. A clothespin (or boad) line c::n be made from a wire co-:\t hanger nnd 
taprlng-type ciothcspine. vdd pins as you work vfith more difficult 

nuabora. It c-in be usod to m\\rc transition from horizont.^.l to vor- 
tical form in addition snd r.vbxraction* 

2« Spin It. 

Matorials.. Oaktag, "lapcr clip, broiss p.-.-^cr fastoncr. 

Directions. Dr-xw a 6- circle on a squ:ro ;3iocc of t»gbonrd« Divide 
that circle into tv/clvc coual sections. In eich soctron write an 
addition or aubtricti-n fact. Use t':o brid to fasten the paper cIIt tc 
the contor of the circle. To plw the gr.ac cnch child spins the cli" 
in turn, ro,?.ds the nunbor f jct to which it points, .r.d rcs-^'inds with t'l. 
sum or difforoncc. The child rn.th the aost correct nnswors wins. 

3* Othor n.-:mcs for numerals. 

I 



0 + 0 2 + 0 

0.-0 1*1 

1-1 0 + 2 

2 + 2 2-0 

3-3 3-1 

k • h . 2 



k. Addition Combination Ch'.rt. ( 1-10 ) 



T 2 3 I 10 

1 + 0 2 + 0 3+0 * 10 + 0 

0 + 11--1 2 + 1 9 + 1 

Cr2 1 + 2 8+2 

0+3 7 + 3 



$ * k 
5 + 5 

3+7 

2 + 8 

1 + 9 
0 + 10 

Subtraction tablo in same manner. 



8 

10-2 
9-1 
8-0 
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3* Number House Grade 1 -2 



hateriils: Number houses 3)4''x 5)^*' either te?,cher made or made by the 
students, ^'ho houses should be made of her.vy paper or oal;tag doubled 
to open lllco .1 book (6v:o example)* Cut the windows out in order to sec 
the answer* 

^Sxanple; 




Directions: Have two children quiz each other on either subtraction 
or addition facts. Check your answer by opening the window4 The 
children could tr de houses* Thoy could also play a game to sec who 
could win the most points by being correct* 



6* Numbers gad Stories* 

Write throe numerals such as 5| 7% 2» on th,: chalkboard* Ask the clc^.ss 
tc tell a story about the^e three figures* Example; **Two children ' 
wont walking* Five othcv children joined then, so there were seven 
children walking along together* Four children stopped to play so there 
were only three walking*" 




6 A. Red Riding Hood and the Vfolf 

Could bo used on a bulletin board or flannel 
board* Ifr^^to t'^^c houso of tagboard or felt* 
Place number facts in the windows and door • 
Leader joints to a fact* If player ics^onds 
correctly the shutter is closed* If response 
±n incorrect the cutout wolf moves ono step 
noarer* "^he ga is to see if all the 
windows and the door can bo closed before 
tho wolf r ?aches the house* 
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?• Socrct Code 



The loader tape out an ^'addition" mcasagc. (Could ueo triangle from 
rhythm instruments). A child at the board records the moGsage in column 
(or equation) form and computes the sum. 

8. Roll the Hoop 

Write number corabinitions in .addition or subtraction on tho 
spokes of this wh'obl« The pliyer mikes the wheel ttirn -ns 
fast rftis ho can by giving theaiowers in order. 

9. Hide an d Se ek 

V/rito coinbVnjitions on the boArd wit>. the different p.^.rts missing, r^s 

5 + 2 -f ^ 7 - * 2 etc. The child should fill in the blanks -.nd 

ropowit the coinbinations* 

10. In and Out« 



Use large flish cards showing the facts on which you are working, 
pupils stind in .i circle* Going around tho circle, the child who givss 
a wrong answer must step %d.thin the circle while the next child answers. 
Should someone mnho an error, the child in tho center is allowed to 
answer and rosu:^.e his pl.^.ce in the circle. 

11 . Cro ssing tho Br id RO. , 

Hash CQlrda ehow:" ing combinations arc pliccd on the floor nt well- 
spaced intervals. The child pretends that each flnsh card is a pl'-.nk 
in a bridge. In order to cross the bridge he must frive the corroct 
Tnswor for each ••pi.^nk** ts ho takes a step. If he makes a mistolce he 
slips off and gets his feet wet. 

12. Footprints. 

Draw an igloo ( or space shij), tepee, Santa's wor!:shop) and snowshoes 
or footprints on che board. frite combinations on tho snowshoes. 
Each chiTd has a chanco to sec if he can rtnswor all t'\e combinations. 
If ho can, he cm to tha igloo, spaceship etc. Change combinations 
each time. " ~ 

13« Haintaininr; Facts. 

Give each stuilent number c^rd suitable to facts being studied. The 

teacher ^s':s questions such as: ^ 

"I have five (holding up five card). Who can laako it eight? 

Tho child with the three Crird comes up to join her. 

"X'have ten. Who can m.ike it three?" 

"I h^.ve sovon. Who' can mgkr it 56?" 

»I h^vc- 31. Mho c n iuako It 9? " 
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!• ^dA tho iiu:n*: :i' \n r : , 'sc^u-^.r-^ to '.ho ^^na \n i'lya oblonp* 

2. '^ubcr.jct t w bcMo. n : -'^cr of t*. - ladder from t\c number in the 

roctw-tnglc • 

3» 4dd th.: nv;V.>^r ' n o'. u ro t«" t>c rne in the clock to v/hich tho 
iiinuto h nointc. 

4* SubtiMct fc'io nr lb r on tht, cloc^: at t*>e -lOur hand fro*n the minbcr . 
on t.^e top of the ladder. 

5» bubtr^.cl: tlic nurabor in ^'ic :..iddlo of the ladder frori t'lo numher 
in tho circle. 

6«Add tho ;iv.abcrs on tho lidc'^r, 

?• Subtract "'10 nv.nibc-r in t ie squ'.ro fro:i tho one in tho roetnnglor 
<>• Add th-^ nunb:r at the ainuro h:^nd to the ono at the hour hand. 
9» Add tho two s ir^llost nursbjrB tofycthcr. 

10. Subtr.^ct V\o s vallcst number from ;;hc l<^rffcst nunber in t'lis 

.cy: 1. 12 % 7 5, 5 7. k 9. 1 

P. 2 G 13 8. 10* 0 

^5. Basobctll 

Write several nuncrila ^t each base and in tho pitcher *8 box as 
shown bc*lou« Select tho nurib'jrs so thot the sua of the nunbors will 
not b^^ src*;tjr then h a been developed at th^'t p-irticulv^-r time* Tv^o 
children .act ,ns cnptnins cmA chooso te,'»-ins« '-^ho teacher points to one 
of the nunernls in tho nitch^^r^s box and to one of the. numorils c\t 
first b«i9c« '^ho child who is ?.t bat must give t'lo correct sum for tho 
nuinbers n.^.mod. If he fr;ils he is out. If he gives tho correct sun, 
ho keeos ''bj'.tting**. The teacher points to a number in the pitcher* 6 box 
and one at second b.iser The pl':y continues until batter is out or has 
scored a run. Then tMroc batters on one side are out, the other side 
takes its turn, Plry continues for any desired number of innings. The 
side with more runs at the end of tho gaao is the winner. Vary by 
saying plus, minus, or tinios as you point to the nu nbors. 



l6n Concentration 



Grades 2, 3, 5, 6 



Introduction: ".•atch and listen to my rhythm pattern. Wticn you nrc 
ready join me. The pattern is cl^p twice, snt'Vp finger right, then 
left twice* These four be ts should be steady. 

Now I will continue to d^.p and snap riving a problem, ^he first child 
in the row will clap as usU;:il and as he snaps his finders answer the 
problem. Then I v;ill go to the next chilc\ Let's see how far v/e can 
go before someone breaks the rhythm. 

ixaiaple. Clap clap five - two 

Clu-7 clap se - ven 
Could be done with multiplication. 



17- Mgq^ic Squares - 5x3 



n-i 




nth 




n 




n-3 







l8 • How to construct Ma^ic Souares* 

a. The number of s.-nall squares within a l"^.rf:e square must be iiueven — 
9i 25, and so on. ^ 

b. 'i'he first nuraeral is pl.^.ced in the center sp*all square o top 
row. 

c. To find the second squcire, move one square up and to the right, 
This talces you outside of the square ^ so go to the bottom of the next 
row. 

d. For the third squ-^re nove in wUid to the rif.ht. If you rre con- 
structing s*-all nagic square of S squares, this takes you outside 
the lo.rge square, so go to the f \r ond of the horizontal rov/. 

e. For the ^th square dro^:> to the squ ire below. For squ-.res 5 and 6 
r.iove up diagonally. This takes you h.xch to the up :3r right hand square. 

If 

f. ' Dro'i dovm for nunber 7. 

Humberts is reached by jumping': to to tl>e loft hand upper corner souare. 
his leaves only the center squ.^.re in the botton row to be filled by 9. 
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18. Cont'd. 



f 


1 








7 




— 1 






Interesting facts. cent'^'r squa::e in either 5rv..;rG (3 or 5) • 

v'.agic Squr.reis bhe evoi'a^e of t^G si'U or di ^ jTerence of tl:^ sou ^re. 



19 • Speciol Wa c ^ic Sc!uproso 



^.v.per Magic Squcsre (Albrecht Dur^ri; 



^ squares, '^here are at least ^i-O different vays of finding groupf? of 
5^ in the souare. 





















/ 



















3 




5" 


/I 








7 




/A 









Reverse the 



i3nd lino numbers. 







15 \ 










{ 






1 : 
1 \ 
\ 

• I 



Add tho colored squares usin-^ tlie s.ve nunb^rs as ^in the orifji^ial 
the original tqujire. ^'hat is the answer for each grouping. 



20. _|iapic Square #2^^ 

Only one of tho-jo t*M'ae squires is ■! na/jic scuare, that is, a square 
in v/hich the sun of the numbers na^ied in each rov/, column, and dic^.cjCY>al 



s the 


sane 


. Fi 


















3^ 



b 





. 












34^ 







4^? 




- 0 






1 














3»7 















Add 25 to each number in the square, and 'irite the nunorals for tho 
sums in the empty s:oaces of square D, Prove that your new" square is 
also a m.^,sic square* (Hc.rric nurabor is 6kO.) 
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21 • M agic Square #3 

Complete those magic squares • 



© 


n 




'I" 


no 

^ -li? 

'.SIS' 


i ^ 1 




/|0 


</5 


' T 




/ 


1 • 




//? 




tOb 




Id 


® 










Q 


15 


3 




0i 




/•/ 


Q 





22. tlagic SquajL'G /A 



34 




4^ 






t 


17 


3^/ 


/ 




IS 




/<? 


'1 










7 




















/J 




0 




















3 




31. 


0 






// 




05 







f = 4 

fa -a 



Once h.^ving completed a mr-fjic squ.rtre, subtract 2 from c^ch number. 
Find the sum of each column, rov;, and diagonal. (-^ new nngic" squ^.re. ) 

In a, 3 X 3 magic square the, donter number ,is^tho^averagG of th2 sum of 
the diagonals, or 3 times the number n-ried in center. 

In a 5 X 5 magic square each diagonal sum is 5 times ^.s grc.^.t ^s the 
center number. 



23» ^^agic squares nay be made in various v/ays. 

a. Consecutive numbers. 

b. By adding a certain number to the starting number. 

c. By subtracting a certain number from the starting number. 
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23, Cont'd, 



J 

/o 






5 


7 






// 

















irt 









7 






6. 




h 


% 















/ ■J j 







/7 


;?•/! / 










1 

7 






V 




/s 






h 




// 




S 
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Pro portios In A dd ition or Mult iplication'"*-Associ jitive and^ Cpfy^utr^ 



Give three children cards v;ith numcrt-ils reprcsentins* numbers no greater 
than ninet Have t' cm stand in a straight line in front of the clnss» 
Have numbers ru.:d from loft to rig^t and the related equation vritton 
on the chalkboard and read aloud. The children vdll chahje places 
in accordance with arran.'jenicnts suggested h;*- the class* 



25* JSli^dp^ l ^lPjL For addition and subtraction to I8, 

Use a piece of tagboard x 20*'\ Fold in half Ic^ngthwiso to mako the 
body of a slide ru.lo. With a felt pen, v:ritc the nmorals 0 
through 18 at intcrvils of one inch, one-eighth inch down from the to*?« 
Use another oioce of tagboard yA 20'^ and vrrite the numerals 0 
through 18, two and one-half inches from the bottom of th-^ tacboard. 
This is tho'^slide.'' 

Place the slide in the body. Move the slide to the right until the 
zero is above one ndc^end. Loo': alons tho slide for the second addend* 
On tho body below thc^ second addend is the sumt 



77- 



Hulc shows 

+ 2 = 5 
3 + 3 = 6 
3 + 5 = 3 
3 + 8 = 11 etc. 



See ilay 1966 Arithmetic Tocchor for suggestions— pp 403-^0^ for 
rulers to add, subtract, multiply and divide whole numbers. 



26, First Back 



i'lterials: i playin.^ hojard, "[q illustriit Ofi below. i siit of T^liiyin/; 
cnrds such as ( !_•♦' 2j ^ ^P) ^ /J^^-^^^j oto, vi-l-^^d i acq Ao\m in tho centoi 
of the board, -f marl;-.or for ach player "..-'o out of o. button or yicco 
of different color?:d p.vier. 

Directions: ?ach child nits hin_ rv:^-Hor on on.-^ o:' t'-c colorcrl .syacos. 
One child draws n card, .'ie roar3s '.loud V^c ohraae tluxt is vrritten on 
the c.z::d and gives t* e uarje of^t'-^e niiiMocr. If his rcsponso is correct 
ho uoves t'-^e aar^:cr a corrcspondin . nu;;b:>r of s^.:CC v i.i direction 
indic.:jted in t^.o illustration. If '-is :\ns^'rcr is incorrect, " ••; is not 
allowed to move his aar?.'/-*;- -^nd tho n'';xt c^ilci t\^:c.s - turn, Tho r^liyor 
who goos .'ill tho way :round and returns to '"is starting ol:.ci. first is 
the winner. ^r: t»] .fhiliiillini! ninlr^lki 

y )^ 5^^.ce^ /''^ S foch Corner ^ 



27. Relay Race^ 



iTTrrrTrnin!,».ii..i,i:n,ii,Tyl 



Sep'jirato class into 5-^^ teams. Provide each tea.:) with a v/or':s-?oet on 
which are v/ritton the basic facts studied so far. he first player 
completes the first exercise >.nd hands tho shoot on to tho next r)ls^y;}r. 
The Gocond play^^r completes t'^e second exorci/so, pas^oG tho sheet to 
the third player, .\nd ro on, Continue until -.ill exorcises ''\re coi'ipl ;to. 
Responses, once vrittcn, cani7ot be changed. G^.•;ato^;^, number of :;c:si;)onsos 
correct wins. 



2o. Usrng ?attGrns for nddino; pairs of nurtiborc .-1 -.d to a-r^reciatian of 
our orderlj' nunr.r tion sy'^ten nicl cx")criment w' t*- -D-itterns of own m:j':iii;;( 




29* -.^y^j 

Hove each child take tv;o blocks .'iach, tv»o inches ^.ro, using the 
vjattorn r;ivon. Vfrit^ a nurabcr on each square with cn^.yon before foldinf^ 
the oavtag into a block. Close the blocks with tape. Players toss the 
blocks md add th: numbers trrnod up, (Could use sugnr cubes or dice.) 



30 i Can Y ou a-\ tch Me? 



113 



Two or three stuc^ents of any aje or ability cnn pl^.y independently. 
Use chalkboard or small objects in groups. One student composes a 
mathmcticdl oxjression which can be riU^tchcd in number of ways by other 
students. Given: p 4- iS . i.atching 10 - 3^ 15.^5 50- + 5 

5 



31 • ProfT rcGsi vp Addition 

incii student v/ritcs :;n iddition (or multl*')lic.;ition) combination 
suc'i SB ') + 3 on shc?ot of pr.por. ^his shoot is then given to the next 
person, v/ho -writes tho ancvor to thd first co^Jbinition and icUts ^nothor 
uivi'DCir to be adcJocK '^'ho papers arc passed again ^nd again -Hth o^.ch 
:i,tLic!..nt iiCding: t-hc conbin.-^tiou o.nt! riti;ig ^npthcr n^^jnciral to bo adc'od. 
Contir.ut? until the paiDcr r , turns to thv- ^jerson v:'ise non* appears on 
the i^^^^.^y <*'.r the time ox Arcs* '^ho o^m.:r nust check for any errors. 

9 > i; '22 

15 22 ^ 31 



52. Cilcndnr Fun. 



ill the sums nrc the snmo--5'*- 
TJse for ?.rrow nrithractic. 



33. Calendar l^un -.''a 



oolcct Miy bloci: of l5 numcr-^ls— -^i- columns or k numerals c.^ch* braw a 
':)r^: .-.roui;d .viy num eral anc* cross out t^c other numor^.ls in thr.t row 
.^nd coluiun. ocljct ^.noth-r nura-i 1, draw : box iround it, ^nd cross 
oi^t ::11 the othjp nuiiorals n i:h/it box r,nd colvmn. 'Repeat the ste:^, 
-^nd t :cn draw ! box round tl'iC remnining numerals. The sum of the 
nuibors rcprvjstod in tiio bo;:o6 Vfill r^lwiVG be equal to the sv.iu of the 
n-v:bcrp rej)rc3onv..d in Tour coruoro or dovrbl . tho svjh of nunbors 
ro'T ^on^cd in op osite c-*.n*Tors. 

3^ . Ci^ lcnJg r Fun^ 0 

Ask clii.ldi^on to find *c*^c sv.rn of the numbers in a givon"" calender blocks 
y.C2cb/jT \rri'ccr> t'lc si^ni nnd covers it. The children will thinlc the 
t',3clv:,r is brilli.^.nt v/hen he arrives ot the answer so quickly* 
(The cenc - r nur^ibor ti-.;.s the number of numbers in the array will give 
bh.. sui; of -11 tho nui'ijrs included.) 

35» addition on r. Grid. May also be used for multiplication* 
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36, Usin/^ Tons in -idcl-.tion, 'M 

p St.irtr.n": :-t the bnse of tho colunn r,nd ndding upv/ard, 8 + 6 = 1( 

^_ + Stri'-.o or.t the S boc.iuGG it vrns the Inst di^^it used to 

rp. obtiin 10. St^rt with the k ronr.inin,'^ of tor the ton hr.s been 

2 subtr. ct-cu ^ + 2 + 7 = 10 + 3 Stri^'eo out the 7. 

^ 3+^+0= 10 +5 Strike out tho 8, 

"o '-'ut 5 ^t tho bo V ton of the column, ■ Three tons 
— h 'vo boen.Gtruc?: out so pl .cc 3 in tons pl-'.ce. 



57 • Sovornl co luinn s cr>n b o ".dd .d by tens , 

28^9^ Begii:ning v;ith the ones column ndd up: 4 + 9 = 10 + 3» 

557 3tril:e ov.i: the 9 bcc^.use it was the last digit usod to 

obtain .-1 group of ton, 3+^+^ + 8 = 10 + 5 
908 5+6 = 10 + 1, 1 + 7 + 9= 10 + 7. '^'Jrite the 7 nt 

the botto.i of tho ones coluran, "-Carry^' the k tons marked 
^0 ovil- to tho teuG coluran, 'l- + 3 + 9 = 10 + 6, 6+6 = 

10+2, 2+7+0+8= 10 +7 7+5= 10 +2 

, 2.+ u^= 10. Zero goqs^.-it. the, bottom of the tons coluiin, 

hEtTT' Five tens a^ro carrzoa to tno hundroas colunn, 

5 + 8 = 10 + 3 3 + 3" + = 10 + ^. , ^ + 6 = 10 

9+2 = 10 + 1 1 + ;^ + 2=:6 , ^he 6gocs to the bottom 

of the :iund:. cds column • juhe k tons marked out are carried 

to the th'-'UG "',nds nl'ce, 

35._ c hec^: for Subt r action, . 

If nine or one ox its multiples is in th;.* subtrahend, 
th:j s\v\ of the digits in the reraa'Snder will equal the sun o 
l-.'-c. c-.i.3its in t'-"".* i-iinucnd, Iilx."^,"iplc 



72 


7 + 


2 


9 


- 36 


3 + 


6 


9 


"36 


3 + 


6 


9 



5 5 • Co mjout o tjw-3^__o X ■ 7I0G . 

(a = 7) 5c91 (q ^ ^) 95no ( n=3) 

+ -95l5_(c = 1) ^2J576 (u = 5-* - 7777 ^=1) 

1^9c .311 u ~riy6~ 

^0, Boat the Clock. :^^d to r^dc'ltion -'.nd subtraction bridgings 

1 ...;teri ?.l.s : 1 piece of cardboard 3O'' x 36" • 



Draw marginij 5'^ frora the t'-p and 3'' from the sides of tho cnrdbo:^rd. 
Draw vortic '.l lines every 3 ' "ind I/2, Dr^w h ^ri^ontal linos ovory^ 2)^ 
and 1>>"/ Uso -\ sh-^^rp blade to renove the 3*' x 2)4 blocks « Letter vand 
number the ch\rt v/ith folt "pon. 

Have tho student place? ch ^.rt agaxnst a chalk board. Have hia add 
a ccrtp " n nui.ib.M" ouc'n \3 9 "nd 12, to each ••)rintcd number, writing 
only tho msvr.rs in .-j-.ch sp-:co (shown on chart). Set a timo limit 
to '^.-Ip eliminate finfy^r counting. 




klm Find the sun of r, series. 



2 + 4+6 



10 + 12 



Adcl the first and sixth addend = ik (2 4- 12) 

Add the second and fifth addends = l4 (4 + 10) 

Add the third and fourth addends + l4 (6 + 8 ) 

"52 



kZm Check for yVddition (Cast out nines). 



6489 
73^9 
25ol 
2^15 

23 = 5 



0 

5 
5 

5 



Add the numbers r. cross in each figure • Discard 
"".ny whole nines, v;riting the rcnaindcr to the right. 
6439 \dds to 27. 27 contains 3 nines with no rcnaf.n- 
dors. Ropo^-it the procccs for each fi^^ure including: 
t'l-: sum. Add the remainders above the addition line 
(l4) nnd cast out nines. 5 renains. 



If the l:.ttcr number coincides with the remainder 
obtained frorn the .-.ddition answer, the answer can 
be assumed to be correct. 
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Additi on-Sttb tr .•t c ti on a c t i vi t i c s 



3.0V 1. 35 
-23 



16 
+ 2 



11 
+10 



38 



^28 



63 
-24 



£6 
+17 



11 

+ S 



39 



Row 2. 28 
- 9 



«=7 
-17 



35 
-18 



55 
-16 



70 
.28 



18 
+15 



53 
-19 



27 
+1-3 



17 
+18 



2ow 3. 91 64 73 07 92 48 91 46" 

-28 -18 -39 -41 -38 -3f' -24 -39 -19 



Row 4, 



16 
+ 8 



17 
+ 9 



55 
-17 



71 
-42 



97 

-cl 



17 
+19 



62 
-34 



14 
+13 



95 
-52 



Row 5. 48 
+18 



51 

k19 



87 
-26 



72 
-19 



62 
•12 



25 
-22 



70 
+13 



90 
-46 



21 



Hero is a iTcbruary picture puzzle. Cm you wor!'-. it? ^'rito tho ansv^crs 
to .all tlvr problcns on this p.'.RC th.-n follov; thcso dircctj.ons. 

How 1: Put a ring -jround your four largest .-.nswc.rs, 
J.OVI 2: Put a ring iround your throe 1 ^.rfrost -.nswcrs. 
Row 3i Pi'-t a rtnr; ;ronnd your tv;o s i-;lljst nu..nbcrs. 
Rov/ 4: i^ut a rinfj Ground yov.r two largest answers. 
Row 5- i'ut a r'ng ground t^o sPiallost .insvrer. 

Find your l.-?.rgest answer in "^ow 1. Now take n rr.d craym and (Toiri'- in 
a clockwise dir.;ction, dr-'.v; ■•. lino to e-ich of your cii-cl"d -insw'rs. 
Vrhai: is tho -jicture? ■■Tould - ou lik2 to c.-,lor i^: wi.th crayons? 
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fRliAL WUr^BER OPSHATIONS 
PECOGNITION OF MULTIPLIC iTIOH FACTS ] Multiplication 



INSTIWCTIONAL OBJECTIVBS 

!• The loarner can rocognx^.e 

rolations*"iips 7Dctv;epn cquiv- 
alc-nt sots, repeal: :>d addition, 
and s^zip counting. 'ic should 
bo ablo to show this recog- 
nition by coiToloting a tost 
of 15 problc IS similar to the 
follov/in{^ wit]\ T5'j accuracy, 

5 + 5 + 5+ 5 = 

4x5 = 
(ojO 0 0 0*0"' 

(0^0 0006") 5x6 



(6 0 .0 0 0 "0) 



k X h 



/3 



Activities • 



1-a Text: 
unit 13 • 



Addison 'Teeley Grade 2 



b Many games and activities are pro- 
vided in the O'eacher's nanual 2nd ;!idition* 
A list of those games and the materials 
needed fvor thorn are listed on page 21 
of t''»is 'manual* 

c. Old Scott Foresoujn paperback 
teacher's nanual .activity 15 1 557« 

d ActiviticG 1-6 in Multiplication 
I^ivision activity section^ 

^ Student authored problsris • Students 
should be able to sut^ply correct answers 
to t.heir 'ifroblens* 
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i. 



Ill R5/iL NWIB^.5R 
0P.-5RATI0NS 



MULTirLIC vTION :'iND DIVISION FaCTS— Hultipiication aiid 

INVERSE BEiATIONSHIPS GROUPING PI^I' CIPLfi ' Division. 
DISTRIBUvIVE i:.mr^CI.PL3, "IliP.MT^D SUBTaACTlDF; 

A Addison Vfosley Toxt — Grc^.de 5l 
units 5 - 9« 



2» Qiv(?^n the sctt of raulti'olication 
facts whose 'products arc 25 or 
loss, the learner can v;rito the i 
ansvjors with 90 accuracy in • 
three ninutcs. 

3» Given a group of division facts j 
whose dividends are 25 or less, j 
the learner can vrrite the 
answer rs with 90*4 accuracy 
in tliroe minutes. 

k% Given a group of products less 
than 25i the learner can v/rite 
the f our-mcnbGr uiultiplication- 

division fact team for oach 
product with 85^^ accuvacy, 

5» Given a test of 10 word prob- 
lems, the I'jarner should solve 
thorn with 90/5 accviracy. Those 
should be in the same difficulty 
range as J.hc fact ^ rob lens above. 



Addison Wesley Teacher's ...anual 
t -^cond i' -ition, chapters 5 - 9« 

c. jictivitics 1 - l4 iiultiplic^-tion 
Division activity section. 

d^ Ilathnetical Skill Builder vc core's. 

t^,, Scott Fores-'ian Teacher's •'lanual 
(paperback) activiti'^s 2X -56. 

f-. Cycle .Ueader disks r:22 - MMf. 

Pupil Authored pr obi ens. 

h* Duplic.?tor blasters for Grade 5- 

i# Continental Press Duplicatinr^ 
{[(asters Grade 3» Parts ? and 3» 



Tests nay be .nde f ro ; ■•Koe'.")inrt; 

in L'ouch'- pages and sets 3'-- j 

52 o ^ t)\o te^-ct. Grade 5 J 

359 - 355. i 
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MDLTI.PLICA!PIOK AND DIVISION 
MASTERY OF FACTS - COMPUTIOKAL SKILLS 



6. 



7. 



9. 



Given the 100 multiylicc:tion . 
fjct test, the learner can write 
the answors with 95.0 accuracy 
in 5 minutes 



Given the 100 division facts 
tost, fie lotirner can write the 
answers with 907o accur acy in 
7 rainutes. 

Given a liroup of problems such 



575 X 5 x6 = 



6579 



785 
75 

485 



9399 
if 



725 
903 



607 
791 



The loarncr can conmi.tc th^m 
vjith 35'-, accur.cy. 

Given a group of lirobloms 
such as: : 



2)~ 072" 
31) 206 
857 - 31 = 



a)~755V' 
78) ~T^- 



He can corroute them with 



• 85? 



'% accuracy. 



Ill REAL inmBEa, 

OPBSATIONS. 
Multiplication 
and Division 

s 

n. 5, 6 
5. 5, S 



6, 7, 8, 9 

^;/-:4ddiGon Wesley Text 3 -units 5 - 9» 

\ddisoD V/csley Text Units ^ - 8, 

c. All acvivitiC6 listed in Addieon 
Wesley '''G-^c;her * s Manual, socond edi- 
tion^ Text 3, Units 5^ 6, 8^ and 
9. 'j'ext 4, units 5 - 9. 

cl. All activities listed in Hi'ltipli"' 
tion-Division activities section. 

p. Cyclo Teacher Disks M22 - 

f, 0].d Scott Forcsraan paperback 
Teacher ^lanual Activities 13 - 3^5 
Pages 337 - 351. 



student authored iDroblenis, 



h. Continental Press Duplicating 
.r£:sters Grc^de 3» P^arts 2 nd 3; 
grade h Varts 1, 2, and 3« 

i-. ^diGon 'Jcsley Duplicator uastcrs 
Grades 3* ^, 5i and 6. 



ERLC 



SPECIAL PROPERTIES OF 0 IH 
MUWPLICATIOjr AND DIVISION, 



lO., Given a.jBCt of 20 problems in 
multiplication and division 
involving zorOf the lo.:rn3r 
can writo tha answers with 
85fi accuracy. 

.3x0=, 21 X 0 0 X 15 =t 

20 0 ^ ^ 1^ - 0 = 



III REAL rrUMBEK 
—J OPERATIOHS 

^ Multiplication and 
Division 

h. S 
6. B 



■^°*a,,.Addison...Wesley Text -Grade 
Pages 102-103; 11^ - 115. 

b. Valuable article The Arithmetic 
Teacher, Hay 1969, Zero, the Trouble 
Makjr* P. 365 - 367. 

o. Etaphasize the fact that zero shoulci 
be twijcis 36 it has to preform dual 
roles. In. 95ilO^, -zero represents 
a number, while in 93 $000 zero 
acts ao a place holder-^. 

4, Hhphasize the fact that the role of" 
0 in division is undcfinodt 

e* Student authored problems. 

f • Addison Wesley workbook— Grade 4, 

pages 2O ai;d 5!^ 

Gcune— -Piokiiig up zeros. 

Have the student ^nretond that he is 
•Ricking up zeros from tho floor and 
placing thvHi on his desk, '^'his helps 
to show hiia that zero represents an 
empty set , therefore could not be 
usod as a divisor. When used as a 
multiplier the product would always 
be zero. 



ERLC 



-J 



lIORTi DIFFICULT 
DIVISION F.ACyS 



MTTLTD-XI CATION AND 
ATO P--.MBL113: SOLVING 



7 •■ 



11. ! I Given problems such as 



1 ^359 43)T9^^f 

— ^"^"^ 

plus several story •^r'^blons 
using those operations, the 
lcarn:;r should be able to 
work thorn vith 85*^5 .^-^c curacy , 
using a chGck syrtein to 
verify his 3ccur<3cy. 



III. REAL NDME.^n 

I OPERATIONS 

! Multiplication 

; ^ and Division. 

^, I 

5. s 

6. S 



ERIC 



11#'t. A<^<3ison Webloy Text 5» Units 2 - 5« 

b. Addison Wesley Text 6. Unit 3 

All activities ini Addison' 
If^sley Te<3C^:.r*s Manuals, second 
i:Jdition textc 5 ^nd 6, Grade 5 
Unit 2 - 6« Grade 6 Units 1 -3» 

d% All activiti.s in Hulti-^lic.itionT 
Division Activity section. 

' " Cycle I^^ader Wheel il. i|-3. 

f • Student Authored proble":is. 

'T, Continental Press -^uplicatins 
masters Grade 5i ^-:irt 1 and 2. Grade 
6 p.Trt 1 .-.'nd 2. 

Addison Wesley Duplicator Masters 
Grades ^, 5» and 6. 



.J 



^STIM vTION IK DIVISIOIC. 



III. Ri^AL NUMDE^i 
^ OP Pl^ AT IONS, 

i liultiplication 
and Division* 

i k. S 

5. ^ 

6. S 



12. Given a test of lonij division 
problems, t'^e learner Cvan u^e 
estimation in solvin^j these 
•^robler.is* 



Evaluation — 

Teacher made t ests--Sourcr=^s 
Keeing in Touch pagss ..ind 
chapter r:"vie\/, nages 160, 
ir^9 Grade k. .ddison 
"eGlev 'cert. 



12. a. Addison Wesley text Grade ^f, 
Unit 8, 

b» -idtlison Wesley Teacher's Manual, 
second e Tuition , p. 165. 

Container estimation. 

Ob.tHin an assort '-.ont of conta*' ners of 
all shapes, sizes and kin:^s. Such as 
strawberry or fruit boxes, '".layonnaise 
jars, small pails, cotta^^e cheese con- 
tainers, oatneal boxes, cold c ean 
.jars. 

Have on hand rice, lina beans, 1-inch 
cubes, and many other siiall d3 jocts • 

:^xam :^le s of estimation. 

>^umoer of beans in a jar^. - ■ 

Fill square and round containers of 

aboMv. the sane sise--fill with beans o 

or vice. Sec which container holds 
:aorc'» 



l-Tove that two equal measurements are 
eqral by iising two (3if f erent ^be '.suring 
iiistruiTients — a quart bottle and two 
pint bottles. 

Teach children that estimation is 
a uscful^tool by using it during the 
year. lave children estimate which 
child is the tallest, shortest, 
ho viest, lightest, etc. 

C JJTIr.U-.- If a class -member is ober.e, 
avop r- estimating children's vroi^hts. 

r>ae activity shoots for ar^dcd '^eiin.:- 
tion helDs. 



multij'LICation a:td division activities 
k'cyh:d to instructional object ivji:s 

1» Multi j ^lic ition Vlheel Instructional Obj-^ctives - l-lu 

Cut tuo circles about 7'' ^cross out of construction papoi:« One one 
circle v;rite several orodwcts for nur.^bcr factr^ around the eurrc. On 
the othor circle cut a scu -re so the nur.^bors or* the fii^st circle v;ill 
s-i.ow t^.rough. Next to tho square v;rite: ^xJ-r'-^ple 3 x ? =4 Fasten the 
circles together ?.n the center ^-jxth -oanor fastener. The circl'^s 
s'lould be free enough to move easily. 






2. Graph Paper Multiplier ti on--On n piece of j^raph oa':^'::r h ve '=^ach 
child d':^av; a picture of a ^ult iplic tion fact by tracin.^ around the 
Ttunber of •^•^v/s and columns irdivj-.ted by certain multinlic^ition '-^'roblefis. 
Show t'-ie how di f f erent -"roble "s can be equal like 5 3 = (5 2) + 
(5x1) 
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3. Race Track - 1-12 



Draw an oval race track on a large piece of paper. Divide it into 12 
or 1^+ sji'cxcesm Divide the class into 2 teans, assigninr;: each a cutout 
horse as a marker. alternating from tea .1 to team, holdup crds con- 
taining proble IS to bo vjor.ked without pencil and paper. The cards 
•'.^ight contain roble::s such as 3x2= for the Leginiiors to 9 x 69 
for the advanced studfmts* The team advances one s-nacc for ea ch correct 
ansv/er. . 



Hatching G aae -1-12 

Print multiplication and division facts, one to a c-^.rd, Put answers 
on other cards. ''ilach player draws ^ C3r ds — remaining cards are placed 
in the middle of the table in a '^bonepile** . The player on the left of 
the dealer starts the game by giving the fact of answer appearing on 
one of his cards, naming another player to supply the answer of fact» 
The player thus named ^ust surrender that card to the player if he has 
it. If not, the player draws a card from ihe '*bone pile**. If he is 
successful in eit'jor event, he lays the **pair" down on the table. 
Play now passes to the left, whether nr not the caller has be^n 
successful in obtaining a set. 



5. The Tablos Train - 1-12 



Children uia^ce a train, e..ich .»ic;*.ib?r being one c^r , except the first one 
v;.oo fills f c- "'osit^'Ki o<^ engineer, Scartin.c a multiplication Fact 
tjibl: , ••rcceisd from the on;:inoc-r to the box cars to tho caboose at the 
end of V\j tri.'in, Tf c^. 'fact'' xg riifssed, the nsxt cjr has the op -or- 
tunit3'' to f'iv:^ ^h;. ..corvee t nnsv/or. If able to do so, he advances to 
t'.c engino fi" * s .se.r.t • ^l-ch c'-ild r.iov";s back one to "la^te roo-.^ fo3:' the 
engine jr. 

^* Lot to 1 u ltit?licJ>tion Drill 2-12 

iial::e bo rds d^vid .d into 25 5ou..i;: ;s, In each sQuarc put the answer of 
Miy ;.iult i'^.lic tion f-.ct. Counters nre provided for each player. 
.inoth:r Gtut-?nt calls out a '.ulti-^lic -:tinn fact. Playnrs place 
coiuitei s on V^.o co:;.r3ct ansv^ers t-^'-^y ^"i'.ir! on t ''(?ir cards, Winnin^^ 
ca-rds can ba filled v-^r tic^illy , hori'^-.onti call'"' or dinf^onally* 

7* Over the River - ?.-l2' 

Two teai'.is, one on o ch side of th''.' river. Show a flask card. The 
first iiicvro^rs of c-xch tea ^ v/ill cO'Apete, ^he fi st player to answer 
re.'aains on his .-^^ide of the river, but the loser Miust cross over the 
river and join tho othor toj:-!, goinf^ to th.-: end of the op'iosite team's 
line. The longest line wins the c^'-ie. 

S.. Boilin/T P ot. - 2-12 

i'iark off an area to be called the Boilin/^;^ '-ot. lidid up a multipli- 
c ^.tion or division fact card. Call tv/o t'^":!ildren * s nart^^s, '^he last 
to QXVi the corrc- - t fjns\;cr just sit in the ''Bo;^':>:; ;ig jA-.t , *' Now hold • 
up rw novr care, callin^r ^ne child's narae,' '^'he J's-:'som in the ''Boiling 
'ot'' competes v/ith the c'^ild whose na'^'C h:is iiist be'en called. If 
hw- is Able to ciHswor correctly before the othor chi-ld does, he ;nay 
loii'-e t)>.c -Bf i?inv ?ot'^ and the other child nust f^o to the pot. If 
a child docs nr.\: cucceed in gettinf*; o):^4 of the poV after the third 
try, ap:^oint another child to ta.^ce hiib" place. 

V. Traveling - 2-12 r 

i«irst chi^d in the row stands beside i'he child in- seat (;ehi/id him. 
Seated child holds up a flash c^rd, f;if.f standinrt chjild answers cor- 
rectly, he moves to the next child iv:t;he row. He f.ia-l:%iove bacWard 
seat by seat until he misses an answei|. ci scorekeeper -i^j needed to 
keep score of correct responses, . 'fi^, 

10. Who's t h e Winner ? - 2-12 ; 

Write as man5'' problems on ^'he board 3^ there art! players. Divide the 
t^roup into tv;o teams, When I say *^Go,'* tVie first player on each team 
will run to the board and work any problem that he selects and talces 
the chalk bac^^ to the next person in the line. V/atch the other team^s 
work. If an error is made and you can call attention to it, the next 
'QXa'^^pr on that te-^m ijiust correct it before he can v/ork his problem. 
If the ^niS'take is n-^^t noticed by the opiDOsite team, the problem need 
not be corirected. * 



11, Baseball - 2t12 



Divoide class ±nlo tv^o teams. Dr." dianond on blackboard. A baseman 
guards Tirst base. The i-^itc^ior c .ills tv/c different problems, one fop 
e.ich ■?»layor to solve. At a ■ ?.veu ci.^-^nal, they be/^in to solve their 
res^octive t^roble. 's . At t'lo enc' of one linute, the unipi-:e calls time 
end they oroceed oa to s: cond b.\GO, then to third and on home, having 
v/orkoe a '^voblom at eac^. b :s«^. If .-".ll r.our problei-is are worked correctly 
he wins' a poi/.' for nio t^am. ( iome .lun*) T'^is gane can bo used for 
y\c\i\y rUffcrRiit differant -^roc;^fin-G in raath> If onl'-^ one player 
v/orks ['x-abVc;: co/ -.^ctly , ho can ^^roceocl while the other player just 
re 'ain on b>\sr until ho can answer a n. obleri cori-ectly^ 



12. Ne wspg p o r * ' r ob 1 e ».i g , 2 ' - 12 

Cli :)pin£;s taken frno nows:) A; ers per taininr to iiuxi:iplic tion, division, 
percent ir;;.:>3 j^c. A clippinc; xs chosen, p.^stod on note naper. Then an 
orif^inal ->roble'\ if5 writ con l Oi' it and sol^'-ed. As an addod exorcise 
an addition.il prob\,?n o^ 3i.nil,-r difficulty chould be chosen ft^oa the 
tixt book ,-md v/orkod. 

I±ti >lic .tion Jelay. - 2-12 

Divide the class into throe tea in. Lino tnanis ut) fp.cing chal!cboard. 
Give each teajii a nunbcr i/ c. 6, 7, At th^ signal the first neaber 

of each tca;i races to t'^o bo.?.rd md writoo the answer to any fact in 
his assigned table, retrrns to tbo line and h indn chalk to the next ' 
who -^roceedrs to the bo.^.rd uid vjrit ?s th: an£^vrer to another fact. The 
faci.s need not bo v/ricten in order. The v/inn^-^r :-oores the last ;.iulti':)le 
v/ri' ten by hls^toara olus the 1st rnultiple written by the other two 
t ea.-i s • 



1^, iiand 1- ulti >lication - 2-12 

Number the fingcrc on your hanc^s 1-10, from tke l;?ft thunib to the ri^ht 
-cimr.ib. Place your h>:ndr. on t'^e desk v;ith .-^alms up, or in front of the 
player with palras facinr, the player. To show ^ x 9i bend down the 
finger that is nwibered The finger to the left of this bent finger 

represent the number of tens of this oroduct. The fingers to the right 
of this bent finrrer represent the number of ones in the product, 




15. Catcher <s Mitt 3-12 



Catcher's Kitt cu'j from tagboard with a two inch hole in the (Center 
fastened to the end of 3 ruler or a stick is the tool used by the -play^r^ 
Throw the .ilayer a problc-j on a flashc::rd or call out a probleni to hin. 
He will cr.tch it by niovimg his catcher's mitt alon/^ a hundreds chart 
until he finds the corrert answer and indie .tes his answer by ma^cinfp 
it ap-pear in the hole of ais mitt. isach ''catch" will score one point, 
ae may continue to catch until he nak:.s an error. One child will be 
given the rc-sponsibility of bein- scjto keoper. 

IS. Spinning GaTie. - 5-12 

I^equired: a. hundred number sauare and three dice or spinners (these 
can be home-mcide) with varyinrr insturctions writ*:en on'^thera instead of 
the Usual spots, 

D.iroctions: Two or more players c -ch stj.vt at No. 1 on the board and 
shak*^ the 3 dice (or spin the 5 spinners). 1 choice of only one of tho 
three ^.^esults which turn uj) is made, e. rr, from 

double add 9 treble 

on or on thv or on the 

one dice ~ othor dice last clice 

one instruction can be chosen. Each pla^'-er does this in turn, '-^'he 
winner is the first pljyer to reich chosen number, e.g. by changx..^ 
the instructions on the clice, :md it can be extended as the children 
becom-i fa iiliar ^^ith more relationships. 



17* Di stributive Property of Multit^lication over A ddition - 5-lH 

1* This man h.',s 1^ buttons his overcoat; ? on the left, 
7 on the ri/^ht. 2 x ? = l4. 

2. lie now puts his belt on. .vbove belt k buttons on the 
loft and k buttons on the ri/^ht. 2 k 

Below b It., 5 buttons on the right anc^ 3 buttons on the left: 
2x3. 

AltOfrethor ^ + 3 on the left ind ^ + 3 on the rijht, 
2x4 + 3 = 2x^+2x3. This can be vrittcn as 
2(^ -f^ 3) = 2 X ^ + 2 X 3. 

Puttin{; th3 belt farther down, you would hnve 2x5 + 2 = 
2x5 + 2= 2x5 + 2x2 or 2(5 x 2) + (2 x 2) 




ERIC 



Hultiplication and Division Prac tice. - 2-12 

Start at 10 and move in direction of thn^ arrov/s. Write answ(^rs in the 
blank space, ^/hat is your answer? 




19. Number 9 Family C h.^.rt^-. - 3 -12 

9 >: 1 = 9 12,3^5,679 12,3^5,679 12,3^5,679 
9 2 = IG 9 9 9 

9 X 3 = 27 111,111,111 222,222,222 353,335,333 

9 X 4 = 36 

9 X 5 = ^5 
9x6=5^ 

9 X 7 = 63 

9 X S :r 72 

9 X 9 = Bl 

19 A Multiplication Wheel - 3-12 
Laidl:iw, Grade r, Teacher's Manual p. 71 



20. Finger Multiplication. - 3-12 

Number the fin^-^rs of e^ich hand fron 6 - 10, starting with the little 
finger. Tc multiply 0 x 7, let the finders which represent 8 3. 7 
touch. Take the number of fingf^rs belovj the touching fingers (3) and 
vidd the two fin.'^ers that touch (5). This is the nuMber of tens in the 
product of 5 X 10. Multiply the number of fin-^ors on each hand above 
the touching fin(jers (2x3 = 6). So 8 x 7 = 50 + 6 = 56« 




21 • Football - 3-12 



Dravr 11 parallel lines on the bo^rd, niarlvini? t\em with nucierals from 0 <- 
90, representin^r the ten-yard lines on a football field, .it the ot-ier 
end of o.Hch line put a numeral suitable for ^mltiplication facts* iKciV.e 
five s:?.all t^^gbo.ird footballs with ..^ digit from 0 to 9 on each. ^^Divide 
the players into two tearas. Team ^ will c ?,rry the ball first, '-^he first 
player draws a- football from the bo;:, multij^lies the nuinber on his foot- 
ball by the nur.iber on the 10 yard line in 20 seconds, iiake standards 
stiff --making touchdowns on the field is not a snap. tie can keeT) on 
playing as long as he cm answer correctly in the sprcifir:d ti)'Ae, advanc- 
ing fron the ten to tho twenty yard line and so on until he misses. The 
ball t »an '^oos to the ot'ier side when he fumbles. This can be used fo-.^ 
•f , and as well, 

22, Divisibility - 3-12 

To decide whether or not a number is divisible by 3 without a i-^eriaindor, 
look at the figures in the numeral. J^'ind the sum. Can the answer be 
equally divided by T}7 If so the numeral can be divided by 3» 

3y ^ , Look it the last tv/o figures in the numeral. If the number expr.,c3s 
ed by them can be divided by the number itself can also be divided by 

k. 

B y ^ .Any number whose numc-:-al eric's in 0 or 5 can be dividod by 5. . 

By 6 . A number is divisible by 6 if it cj;n he divided by both 2 and 3« 

By ? ♦ Is ^88 divisible by ?? 

- lOj ■ - 
32 

Since 32 is not divisible by 7, kCj is not divisible by 7. 
Is 266 divisible by 7? ' • 

26 l6 

- #- 



Since 1^ is divisible by 7, 266 is divisible by ?♦ 

V/hat did we do? *^he digit in the ones ^l.ice is isolated from the nuiiber 
and multiplicated by 2. '^'hen tliis nuviber is subtracted from the remain- 
der, beginnin.n^ with the tens place. If the renainder is divisible by 
7 the original number is divisible by 7, and conversely. 

By 9 



A number is divisible by 9 if the sum of its digits can be divided by 9- 



23* Crisscross ^lultiplication - 3-12 



Make a sketch on the c'^alk bocird^ usin'-;; the nujiibors thot h'".ye beon ^i-ving 
the younr.;st r^rs s^><>ci difficulty* ^ 5' 

The player bef^ins with oit :r ';>f t'ie l'*-.rt-h^i:nd nunbers* Folio-; the 
diagonal linas, rinilt;\pl:;in : t*^o nuiibcrr by the one t i.:it follov/s. tj'jch 
prcdvxct correctly givon eiwns on-- ■;^oint for t^e pldyr?r. Children 
can rajilre t-«eir own crisscross ,;^aMos "o: t'lo facts v/hich they have diffi- 
culty masterinfj, 

2k. Tr ^ stirA:>.tion t - 5-12 

A group of child on sit in i circle. ,t a signol all t-^e c' ildren ex- 
tend any or all ox their finf::erG. -Jich child then a 'z'rs an ii:im;rdi to 

eetimate of the nunber of finf^ers sh v;n» ^^11 fiA^'-::u"s are then jdr'cd t^^ 
soe who is no rost to thr. exict niinber shown. 

Other members of the class could v/rite their cstiJTiates* Other objectc 
could be substituted lor fingers. 

25 EoundinK Off - 3-12 

Line up the class in two teams. '^'he teacher then gives the instruction- 
"round these numbers to the nearest 100, ( or ten or thousand.) She 
then dictates a nui.i^or sujh .\s 12,^26, I'he first two op )Osinr; students 
call of J^ t •eir answorfa. The fi-'st cae calling out t'^.e right numhor 
■i:oes to the end of t^'^e lino to uw.-\it another turn*, ^^he loser f;^oes to 
his seat where ho ..tteniits to 'leat th'; oth^irs by writinf: the correct 
answer. 



26; C hecks for MultipliC(:^ ti on and Division. - 3'-12 

93 = 1 + 2 3 8 X 6 = ^f8 + if = 52 =7 

15=6 53^ 
2790 ? 
297^ =2^^^S 

J^viltiplication — see above ox.miple< Add dif^its in 93 — 9 »■ 3 = 12, Kee 
addin;^: until yot^ get a one digit nuubcr-- 1 + 2 = 3- -^o the sa \q in 52 
'-L'he result v;ill be 5. Multi.-jly 5 x 3 = 15 = 6, 

ildd the digits in 2976 and (^et 24, ^dd -nrain 2 + 4 = 6. Since the choc 
number in either direction is 6, ^ho eX'Vmle checks. 

Division. ^heck the numbers as for rmltinlic.^.tion ; /.lultijply the checic 
number of the divisor by the chock nuubor of the quotient and adf" the 
check number of the remainder. 'i'his should give the check niinber of 
the dividend if the division is correct. 



27. Mapierjs Rods - 5-12 

Make a Napier chart li^:c thj 
illufitritiwn. Usa j rod 
:?en to put t>c nuri!*erfl in 
th^ divided .lou rcs, bldc!r 
for tho oth3i:st 

Cut along the verti cal 
linos so that cjch colu'.m 
is B^jparute card or rod. 
You should have 11 rodo. 

1» 3u|pposc you *'.»ut to 
multiply 569 X 6 usin.^; 
Napier's rods, 

A« Pic'c out t.*o 3f 6, ..nd 9 
rods md pi .co tbctA side by 
side, "^'hon pi cc tlio ind-)x 
rod to tho rirht of these 
three rods js sao\m in the 
second ch^rt. 

Look '"own t^c index rod 
to t>e nuwi'jor 6, To find 
the product I you ;nuGt idd 
the numbers njriod diagonally 
c.s sho-m in t'10 ch -.rt, 
Start at the rif:h'c and re- 
nane as you add, 

2, Su'Tpose you wish to mul- 
tiply if02 X 55. 

iUc2: out the 8» and 2 
rods. Pli^ce thein side by 
side* Ahen pltice tlie index 
rod at tho ri::!it or t'lcne 
threo rods. What is the 
product of h'C,2 x 5? This 
is tho firfst of y i^r -v r- 
tial jQucts. /h.it ±s 
the ;)rrdt:ct or ^o2 >C? 
Now add th.^Gc to 7::rtinl 
products. 

Chec^T. your vroi"!: by nulti^^ly- 
ins in the usuai^'t'ay* 




< 



20, Hp The Ludt ior - ^-1?. 
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29» :iuffi:i Tin Toss - 3-12 



TiUfi' or cu;s in nuffin lan iccordin,'? to the type of nroblem you wish to 
strosn^ . '•dition, jiulti-^lirir^tion or fractions^ TaJcc tv.rna tossing *i 
•-.oft .rjs^r int ^ .\\'> uuffin cuns fre \ chalk line abou* three feet 
f ro t t o pin« Vhe nunbor of the eu? tella you your score— now you 
;ust add ' r multi then correctly* 



50 1 Wussiaii Poicant t>ulti lie ti oat - 3-12 
Follov^ 'ho ^ilo: 

Halve each jiu:.i'.or on .<>c left jnd double oieh 
mm* er on t' o right. *lvr:?y6 discarding any 
13 X 60 s \l'»eR roav'.ni.n « 

Crc.3': out' lin >3 * riinnin'; v/ith jn even number* 

Add t'ia nu::">erB on tho ri '-'it to obtain the correct 

Ch^c^ ' unuil thod of l ulti lie ^tion. Why 



3 X Zih 
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31* Finger Multiplication. 3-12 

Lot'irn the multi'^lic.ition lACte uo to 5 x 5» ''f'^<? nimbers throii.'^h 5 
are Allod t^e first cycloi 6 t'irou:;lv-10- t'^o s^ct nd tycLe, 11 t'^rou.'jh 

15 the third nnd co on, 

To cnilti-vly nwbnrn in t'lo f^jocend cycle, call tho t'lun'i 6, t ' c fi:.'8t 
fin.jcr 7| uid so on to the littln fiirpr for 10. Do thin for 'lot'i 
hjnde* 

'h-.t ie 7 X 8? On one hand brirg the fii^st finc^jr, t\a 7 torceth-^r 
with the t^mu*j« We 3ha7.1 e vil thc-se li'i^erSi re-3:^?6ontl;i * 7% the 
•*tisht fin^eirj-' in C'^n'-rast \iit-\ the three romi'inin ; fin^prs 'loorso 
fins^rst**' On the other h nd ut to:; t-i:^r tho second fin,r::r, th3 8^ 
to^^cth r » ith th-^ tl.u*^') ^:id first fin^Gri is ":-.i:;ht f in iei's ' reorssent^u'^ 

®* 

Brins tie two groups of '■ti.iht fin'^crs to.'^^cth r, Hov r .ny do you have? 
FIVS* This nui^^or, 3| is tho nun'* or of =:ons in your answer* How 
nany loose finr^crs h :ve you? Two on one h nd, three on tho other; but 
this tino inste d of ddin:]:, multiply the nunhers* You <^et 6, md 
this is the nun'v3r of ones in the .^.nswer* Five tens, six ones 36« 

Try 8 X 9» '^hree ti{jht fingers plus four ti^^ht fin.^ero -jivcc you seven 
finr^ers torchin.';. itcncc t'le ^-»duct includ' a f?ov->n tens. Tvo loose 
fin;';Qr8 tim'^s one loose fin^^tr f;ivos you 2, the nu!';*>cr of ones in the 
>roduct« 9 X 8 s 72, 

Will this al-viys wor'c? Now try 6 x 7. You w 11 find that ( 1 ♦ 2) 
tight fin'^err. indica-e.3 30, .nd < x 3 ) loo'se finjcrs indi. -at ;s 12; 
dnd of course 30 12 s ^2« 

The Third :nd Fourt'i (Jyclcss» Wh.-it ha::)7ens in the third cycle? 

Harae th{> finders 11 throu :h 15. Whit is 13 x I'f? Start with 

a bonus, of 100. Multiply tho sun of the ti^ht finders (7) hy 10. 

Then add t'-re product of tho ti^j'it fin-r^rs (not t'^c loos? ones t'^is tine). 

130 ♦ 10 (3 ♦'f) ♦ (3x4) = 1C2 ^ 

=13 X 1^ 

In the sane way. 

12 X 15 = 100 ♦ 10 (2+5) ♦ (2x5) = iSO 

For tho fourth cycle, th^ bonus i.^ 200. ^ailt-i ')ly t'^ ^ nua of the ti^^it 
finders by 20, add the prodtict o" the loose finders. 

IC X 13 » 200 ♦ 20(3^3) ♦ (2x5) = 

16 X 20 s 200 ♦ 20(1+5) (^^ X 10) = 320 



Finj^or Mult iolj cat. ron Cont* d» 
T.Ado for t/ic first ton cycles. 



Cj'clc 




,F.onus 


+ s* 


♦ P! 


2nd. 


(6-10) 


0 


10 


L 


3rd. 


(U-15) 


100 


10 


T 


«fth. 


(1--20) 


200 


20 


L 


5th. 


(21-25) 


AOO 


20 


T 


6th. 


(26-30) 


600 


30 


L 


7t- . 


(31-35) 


900 


30 


T 


•til. 


(5C-'fJ) 


1,200 


ko 


L 


9th 




1,000 


. 50 


T 


10th. 


{ke-30) 


2,000 


50 


L 



•Sun of the tt^Tht finr:ors multiplied by the dumber shown in the 
coll' 'n. 

♦ 

I Prcfhict of the loocc finders (L) or the (T) finders. 
32. :;ffortl*ss Multi ^l? c-tion, - 3-12 

^ffortlvsc mltiplicntion is a racfiod of diagonal placeient of 
sub^roducts to oliainote the need for aental "carryin(j#" 



Step 1 



7 3 


7863 


7865 


7G65 


7363 


7063 


7863 


7863 


9if . 
12 ' 




■ 5212~ 


25212 


25212 


23212" 
r.2'f 


Ok 
23212 


23212^ 




If 






G2'* 


82'f 


82^ 








m 


27 


527 


7527 
2k 


67527 
32k 



flio firot Kul-.^roduct , 12 {-rx3) y i- pi ood horizontally as usual • 
^ - :\e:'t r?u' -oroduct , 2^ C^xb), is pi seed diagonally to the left 
r i/ : i nt suV-product, 12. In evrise the third sub-produot is 
J ;c^d di.,:;oiv.lly to the loft of the p- eccdinir^ one until you have 
cv 1 c:?c- tho .ultinlicition of all. di/;its by the first digit in 
tulti^lior* 

?/. r u -"Lir. tho ^roc^sR with the di.^it in thr? ''tons'* place the 
'icM-iT horizontically i.n tVic t'^ird lino. In t'lis illustration 

'^\ic 7000.-33 is ro. >aatod followin,'^ the pattern for t'le digit 
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33» MultipliCcition finrichment — Find the nissinj'j di^^it# -3-12 

Bach letter stands for a di.-rjit. Each time it 

is used in an o:cai-:ple, it staafl^ for the same 
cix,r;it. The letter stands for 0. 



Look at t>xe code names for the partial products. V/hat is the sum 
of 3 ^^-iid 0? Then what nural:er does 3 stand for in t'le code name 
for the product? 

What added to h eouals 8? Is the second partial product equal 
to 5^0? 

You know that the second partial product is 5^0 ^nd is the result 
of multiplying the first factor by 20, What nur.\ber multiplied by 
20 equals 5^0? Then v/hat is the factor that is represented by 
A L? 

X 

Since A stands for 2, the fix^st partial product is 2M-3. he first 
factor is 27, What nuraber tiacs 2? equals 2^3? '-^'hcn what number 
docs F stand for? ""'rite the multiplication complete with all the 
dir;its that are now represented in code in the exanple above, 

2 7 
X 2 9 

2 5 T 

7 a 3 

Here are some other examples to play with for a few minutes. 



2 F 

A ^ 3 

5 -R 0 



Q 1 3 

^ 6 
L, o v; 

S, 5 Q 0 

T, W T S 



8 

A, A 



B 
0 



0 
8 



0 
0 



B, L B 0 



B 



A, R 
6, 1 



0 
2 



B 
2 



Y 
5 



0 
0 



Y R 0 



A 0 

c 



B 
D 



DAD 
C. 2 k 0 

c, • ■ 



D D 




J, J 



c a 

A, 0 E N 

D C, A 0 0 

i 5 5 7 5 



A T 

9 R 

A 0 R 

N F 0 



H, K F n 



9 T 

P S 

1 9 P 

Q, T T 0 

P, 0 "T^ T 



\- ■ - ' ■ 

Can you brea'r the code? Roneaibor th \t 0 1^"* 3* C *C * 

alv/ayr. strings Tor, nero* B, 3 p C 

.... TcY^' 

Vfhat nun^er xjo't-iIs 2-0? 'Aen C Rv.ands fo" 

2. 'Jhdt is t'l.: ("iviso:..^ ?.n t'n.s example? ' 0 

to f?.;!^:" ths niv:' rn-' rep:resent.?cl by L L ,0.0.0/ 
find the prodvct of '4,0^0 x 22* 

In the exi i.>lo X linus L st .inf^« for one* Since L 
stcAiCs for 2, then whJc nuir'oer does X .st.uid for? 

?±:\C the ot'i'^r :i imb'^rs r'^pr :s?ii':ed V^:'' lof ar^. '^hon write t'le C'i.vijfiion 
e:*ciinplo complete witi all its digits. 

Break the code in .ill to:?s ? divi sio;i oxoinples. 

v-cry- ~ -A A, 0 0 0 . 

T n ~R 0, L C :1 

"fc':i' 

"in 
J? ^ 
'o ■ 



a 1 
H L 



IT jTTTn, X ? t 



2 :0 J J,- P M Y' X 0, 0 0 0 

J t. OOP ■" 1, :: 3 f 

5, « Y ^ ^Jlt^T 0. p_ 

K. J 0 0 ' «'3 T 

2, M M Y » a T_ 

Z, M_C__G_ 0 
2 Y ' 

0 . ' . 
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55. Ca.Ke... - 5-3.2 



1 



i 



Wrrte th-ino nv.inbri.rs ,: crocs 
2. 37 X 3 

.271 3C 41 

Si - 4.: J; 9 X 239 



Wv: 

1. 

2. 



5. 



5. 



.to these ni\-rj-.rs dov:r.. 
ICl r. 11 . . 
■?55 - 5 

.37 X 0 : 5 

22-2 
11 X 1 



36. Duplicate a ^a-e of gr?.ds !•>':': t'lc ones belevf. Have nu"iils 
write nuiaerals btilow 10 i.n the nvrfjer-jd bo::es. vnsw3:"s to thpso f^cts 
should then '-'Txtt-yn in '■,>o oth^r boxos. H.ave' tJ\c2 c'lildren t'len 
Place ^Trove to ans'-'; vs for chj c'iff ^rent fact •:roblo."'.s. - 





37« Wultii^lic ;;tion or iKVlitio .i h b ? us'^d to complete ?:,ch box below. 
(1) read across, (2) r:;ad down. The -iroduct .>f t'le factors in tbe right 
colv.;m s'lov.ld enual the product of trie factorrj shown acros'^ tht? bot\;r>;.i. 
'iore oclv-^ncod students can uso a h stiUiivQ ,'^rid. 



i 



3 








3 


5 


a 


/a 


3 






"1 


a 


s 


















5" 








31= 


/O 





32". Built-in Place Val^e Chart for Long Division. - 3-12 



Whenever children v/ork with quotients larger t>an 10, the use of lined 
Tv.per :')rovidcs a built-in chart for place value. Have the student turn 
hia note paper sideways. 









! 




7 

1 


3 


7 

a 


0 


1 

O 




JL 


s 


«? 


/ 

o 







o 



o 
o 



39 



Practice in thinking of more than one oper^ation at a ticis. 2-12 





/3 




/S 


17\ 




//> 


3« 




Parr 




4 


7 






7 








7 


5" 


2 




/o 










35 


,2o 




73 




43 


7& 





^fO. Lattice Multiolication. - 3*12 



T 

h 

o 

U 

S 
a. 

i\ 
d 

5 







1 




L 


/ 


J.L 






— ^ 

_ _ r. 




H M n J r « ^ " r^ > i s Ones 



FMCTION NUMBERS - l/'2, VCXJABOLmi 



K-I 



HB\L NUMBER- 
OPERilTIOKS— 
FRACTIOIB 



1. Learnor inttiitively -works with 
'\rocabulaty development and 
recognition of parts , of a whon.e 
or parts of a set© 
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la^ Vocabulary words to be developed arej 
part, sorae, all, whole, half, one 
fourth • 

b^ To develop the idea of equality of 
fractional parts t 

€io, divide and share apples or candy 

b, fold or cut paper 

c* divide beads, blocks, clay 

Co Use of cuisenaire rods if available • 

do See activities #1-3 * 

e» Evaluation 

Does the child understand the process 
of dividing 1/2 an apple and sharing 
with others? (object is to roake 
fourths) 



mcTION NUMBERS 2/2, V3 



m. FRACTIOIB 



2. When asked, the learner will be 
able to differentiate between 
a set of two and two halves, a 
set of three and three thirds, 
etc* with lOOf^ efficiency, 

Raadiness: The learner has 
previo\U3ly been exposed to 1/2 
and 1/3 in kindergarten* 



2a • 
b. 
o« 

d. 
e» 

f. 

h. 
i. 



See activity 1 in activity section 
Tiinder Fractions • 

Putting a mark or color on pictxires 
that ohow thirds# 

See Addison-Wesley teacher^ s guide, 

pp. 201-203, Book 1 

See activities #2 and 3 

See activity Use as ranch as 

fits yoiir needs* 

Use Teaching FVaotlon transparencies 
Use pp* 78- 79 from Addison4^esley 
Duplicator Masters, Seoord Ed* Bk 1 
Pilrnstrip #118, "l^hat is a Fraction?" 
EJvaluation 

Learner can with teacher supcrvifiion, 
color fiticticnal areas as indicated 
by the saii?)le below, or write 
j^raotional nuraeraQ^« 



Write 1/2 \juider regions that are 
half colored. 




Am 



Ring half the objects in each set, 
(Continue this with thirds) 

ss 

Oo O 



ss 



o o o 
o o o 
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FRilCTlOHaL NUMBERS AND ASSOCI\TiiD 
WITH THE FRACTIONAL NUMBERS 1/2, 1/3- lA, 

2/3. 3/u ; 



in* FH.YCTIO.ifS 



G2^S, G3-R 



3. When aslced the learner will be 
able to identify fractional 
nuiobers and munera]^ associated 
with 1/U» 2/3, 3/li, with IOO56 
(or near; efficiency. 

Readiness t Learner is aware of 
fractional parts and has worked 
with 2/2 and 1/3 intuitivelyo 



3a. 
b. 

do 
60 



f. 



Activities l-I; can be used for te^\ey 
See activities 6, 7 
See Addison'-V/esley, pp. 27?-2B0-6K 2 
Use Teaching Fractions transpa.-^nc i 
Use appropriate sheet from dupJj 6afer 
iTvasters, Book 2., Addison-Wesl^y 
2nd edition 

Filmstrips: #118, *'l'/hat is a FrbcT:iCn" 
For evaluation m^sure, see Mr m 1. 1 
3ook Co. Discovering MathematJ.cs , 
p. 58 
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FR/^CTIOmL NUMBERS INDLlIDim I-LiLVES, ^ 
THIRDS, FOURTHS, SIXTHS, AND EIDHTHS 



III, FRACTIOIB 



G3-S2OI1-R 



S. 



The leaamer will be able to 
identify and write all fractions 
tharough eighths with 10058 (or 
near) efficiency. 

Readiness: Previous experience 
has been gained in grade two 
with halves, thirds, and 
foxarbhs* 



b. 



0. 



h. 



Leexmar will be able to solve 
five simple word problems 
related to fractions through 
eighths with SS% accuracy. 



5a. 

b. 

c» 



Use preparatory practice listed 
under "Preparation," pp. 336-310 
of Addison-Wesley Teacher's Guide 
Book 3. 

Use pages 336-337 of AddisonrWesley 
Teacher »s Guide or 298-299 of 
child's text for practice in review. 
See activities 1-7 for review.^ 
See activity 8 to further objective 
one • 

Use Addison-Wesley, Book 3, PP« 338- 
3I4I of Teacher's Guide to further 
objective 1. 

Use teaching fractions transparencies * 
Filmstrips ;fil6, »n-niat is a Fraction?" 
#119, "How Large Ib a Fraction?" 
#120, "Fractions of a Group" 
For evaluation of objectives see 
Activity 9. 



Suitable problems may be found in any 
tert for this level . 
See activity 10, 
Evaluation 

Thought problems po 3i*3 of Teacher's 
Guide, Addison-Wesley, Book 3« 
Children's answers need not be in 
reduced fonn, however • 
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GIVEN FRi\CTION AS A mCTIOi^.L 
PART OF THE WHOLE 



IIIo FRACTION 



6# Learner can, given 10 probleins 
identifyiog fractions, recognize 
and write the fractions with 
90^ efficiency^ 

Boadiness: Learner has had 
pTOvious experience in frac- 
tional recognition* 



6a. See Addiaon-^'Jesley, Book h, pp.^ ??I|0- 
2pO, for review and mastery 
b. Addison-Wesley, Book pp» 185- 19^^ 

way be of help 
c« Fraction discs or cut up paper platen, 
cU Fraction ^vflieel. Ideal School Supply^ 
Chicago 

e. Bulletin Board Charts (a kit) coiitain- 
inji materials on fractioms, coiimon 
measures, and fundamsntal processes 
F.A. Owen Co^, DansviUe, New Jersey 

f» Use Duplicator Masters, Book U, 
Addison-4'Jesley - appropriate pages 

E. See activity 10 

h» Filmstrips - #119 "How Large is a 
Fraction?", #120 "Fractions of a 
Group" 

ie Teaching Fractions transparenci^j 
Evaluation could be done by a 
teacher node test such as: 



Q) , . • Write the fraction that 
» m • tells vliat part of tha set 
is black 



BQU3VAIJBIW km NON-EQUmiENT FRACTIOMS 



Gh-I. Gg-S. G6-R 



7. 



The learner will be able to 
define arid ::aine equiva3.ent 
fraction sets with 8^% 
efficiency* 

Readinessj Learner by this 
time shoiild have achieved near 
raastoiy in fraction recognition* 



8, 



Learner will be :ible to 
determine; whether a given 
fraction is less thcD, greater 
than, or equal to another 
given fraction with S$% 
efficiency* 



7a. 
b. 

0. 



8a. 



f* 
h. 



Addison-^iJesley, Book U, ppi. 252-268 
Addison-Wesley, Book pp. 191^-203 
Addison-Wesley workbook, ppe 62-6^ 
provide practice exercises 
An expanded classroom chart such as 
in activity 7 would be helpful^ 
For evaluation, the above mentioned 
workbook pages may be ueeful 



Addison-Wesley, Book 5, pp* 20ii-'20lJ^ 
226-227 

Addison-Wesley, workbook, pp. 70-71 
provide practice 

Through the use of fraction discs^ 
individual cut outs, paper plate 
sections, etc«, pupils can compare 
fractional sets* 
See activity 10 

Continental Press, Transitional 
(modem) Math ditto packs - h and 

Use Teaching Fractions transparencies 
Filmstrips: #335 "liTorking With Like 
and Improper Fractions" 
Eval\xation checks may be found in 
Addison-V7esley, Book ii, pp. 266-26? 
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NUMERATCB AND DENCiaKATCR 



III^ FIUCTIOL^S 



Gli-I, G3-S> G6-R 



Learner will be nble to define 
and identify niunerator and 
denominator vhen asked to do 
so, Primarilyj this should 
a oonvenlenoe in language a^ 
discussion of fractions • 

Readiness I Learner by this 
time can vinderotand the fraction 
concept* 



9a, 

b, 
c. 



0^ 



Addison-Wesley, Book pp^ 2^8-2^9 
serve as introduction 
Addison-Wesley, Book 5, PP* 190-191 
Practice exercises can be found in 
Continental Press (modem) 5^ 
Use appropriate pages in Duplicator 
Masters, Book h, 2nd edition, 
Addigon-Wesley 

Continued vise of terminoloor at this 
time should facilitate ease of usage 
on the part of the learner • This is 
the evaluation. 



V 
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IMPaOPEH FRilCTIOMS Al© MECED iWMBERS 



II. xTivuTIOWS 



20« laomer should be able to 
recognise and explain a 
fMctlon eontoinlng a numer- 
ator as large or larger than 
the denoBdnator. Proficiency 
may be gained by repeated 
tisage of such fractions. 

Readinessj Learner can 
identify and define numerator 
and denominator* 



10a. 
b. 

c« 

d. 



f. 



6» 



Addison-Wesley, Book li, pp« 262-263 
provide introductory material 
Addison-Wesley, Book 5, pp* 19? 
provides intorductory material 
Scott Foresman, Book 5> pp. Iii8-150 
Aladdin Fraction Line Set> >!-795, 
Ideal School Supply Co., Oak Laijn^ 
Illinois 

Fraction discs, paper plates, 
flannel board, fractional parts, etc. 
Continental Press (Modern) Or* 5 , 
F% 1, 2, 3, 11 

Evaluation may have to be through 
tea.'>her observation and teacher 
made test, since materials are 
scar;e« 

A te jt might be* 

^ The shaded areas 

equal fourths 



Circles are 
divided into 
fourths 



A 



D E 
• ' t 



Point shows 3/2 on the 
number line* • 



HIPROPER FRICTIONS AND MECED I'Ul'IBERS 



III. FaACTIOIS 



GU-I, g^-s, g6-r 



11« leamor can change a mixed 

nunber to an improper fraction 
or the reverse with 85^ 
efficioncy. 



11a, 
b. 



e. 



Addison-I^esleyj Book h, pp. 298-302 

Addison-Wesley, .Book pp. 2l(l-2ii2 

Practice exsrcises Continental 

Press, Modem Math, ^, pp. 23-21; 

See Scott Foresnan Teacher's 

Manual, pp. 36h for a game called 

Fraction Match, which supports 

this objective, 

Pilmstrips: 

//12U "Mijced Numbers" 

iiasS falsing Mixed Numbers" 

i?335 "l^orking With Like and Improper 

Fractions" 
Inventory and evaluation material 
©an be found in Learning to Compute , 
Harcourt Brace, 2nd edition, pp, h2— 
U3 
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ni. FRACTIONS 



GU-I> Gg^S, FS^R 



12 c Learner Td.ll be able to 
identify tlie lowest term 
fraction in a group of 
equivalent fractions with 
d$% accuracy. 

Eeadinesss Learner is familiar 
with meaning of equivalent, can 
differentiate between eqxiival-* 
eat and non-equivalent frao. 
tions . 



12a. Addison-Wosley, Book pp. 270-27U 
for introduction 

b. Addison-Wesley, Book pp. 206-212 
for introduction 

c. Any fraction line set would be 
helpful 

d. Scott Foresman, Book 5> pp. Ili3-»lii6 

e. See activity 12 for suppleinentaiy 
work 

f . Harcourt Brac^, Learning to Gorapute, 
2iKl edition, p. UO 

g. Continental Press, Modem Math, 5 , 
pp. 17-18 

h. See activities 13 and Ih 

i. Filmstrips: //332, "Reducing Frac- 
tions" 

3. Evaluation might take the following 
form: Give groups of equivalent 
fractions and have child circle 
those in lowest terms. 
Give groups of higher term fractions 
and have child write the lowest terin. 



HI. FRACTIONS 



Gg--5. G6-R 



13* 



Jixsamer will add and subtract 
.like and unHlce fractions with 
8g"o efficiency 



Readiness: Review the inverse 
relationship between addition 
and subtraction to apply these 
operations with fractions. 



ll* 



Learner will apply abrre sldUa 
in solving five word problems 
with 80fS eff iciencyt 
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13a. 



b. 



d. 



h. 



lUa« 



d. 



Addison-Wesley, Book pp* 2hh--2$l 
and for developmental 

processes 

Addison-Wesley, Book 6, pp« 118-125 
for development. 

Continental Press Modem Math, 5^ 
pp, 20-21 for practice 
See activity U 

Acidison-V7esley workbook 5> pp« 7U, 
76-79 

See activity Ih, 15, 16 
Filjostrips: 

i^335 "Like and Improper Fractions" 
i;-*333 "Adding Vath Fractions" 
Evaluation listed at bottom of this 
page 



AddisckWl^ealey, Book 5> p* 257, for 
experience in problem solving 
Addiaon-Wosley, Book 6, p« 125 for 
experience 

Let ehildren make up their own 
problems. Select those best suited 
to ability level and experiences of 
group and place on math table with 
answers on back of problem. In- 
dividuals If an solve as they choose. 
Use fraction nujT4:)er line 

Evaluation for both objectives: 
Continental Press, 5 , pp^ 22, 27, 

28 



ADDDG AND SUFiTRACTDJGr MKED 
NUMBERS i\m RB0R0U7?IIO 



III, FR'iCTIOMS 



Q^' -S, G6-R 



15« Learner will be able to cdd and 
subtract mixed numerals iirith 
like and unlike denoininQ,tcrs 
with 8555 efficiency. 

Readiness s Learner has already 
gained skill in adding and 
subtracting fractions with like 
and unlike denoininators • 



l5a, Addison-Wesley, Bojk 5,, pp^ 2^8-261 
for infonnation 
b. Learning to Conipu' l>e3 Har court Brace*, 
2nd edition: adc'dtion p. 
subtraction p. i?9« These are for 
practice 

0. Continental Press, Modern Math, 5^ 
pp. for practice* 

d. Scott Foresman, Book 5, pp. 177-182 
Another approach to addition 

e. See aoticities 12, 13, l5^ l6 

f . Filmstrip >;^338 

Evaluation: Addison-Wesley >7ork-- 
book 5, p. 80 



Learner will be able to odd l^a. 

and subtract inixed nuirerals 

with like and unlikrA denoni- b. 

inators using regrrouping with 

Q$% effioienoy. 

d. 

e, 
f. 



Addison^'Iesley, Book $^ p. 262 for 
introduction 

Addison-^ifesley, Book 6, pp. 128, 
129, 131 for introduction 
Scott Foresimn, Book 5, pp. 190-19^ 
another approach 

Learning to Coinpute j 2nd edition, 
p. 60 

Use gaine. Fraction Quizmo 
Evolxiations Addison-Wesley work- 
book 5^ P« 8l 



ADDDC AND SUB'TEACTIMS MIXED IIUMBERS 
AMD mjROUPINQ 



Illn FRACTIONS 



17» Leanier will be able to apply 
skills learned in problem 
solving by solving five word 
problems with 8$% efficiency. 



17a. Addison-Wesleyi Book 5 J 263 
be Scott Foresman, Book $^ pp. 196- 
197 

c. Addison-Wesley^ Book 6, ppo 135- 
136 

do Scott Foreaman, Book 6, pp« 98, 
100, 101 

e© Children mriy contribute original 
problems with answers for math 
table 

f . For evaluation, any test, teacher 
made or commBrcial, incorporating 
the three objectives wp\ald be 
satisfactory*, For examples 
Addison-Wesley^ Teacher's Guide 
Book 6, p« 1U3, "Short Stories" 
would be usefulo 
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MJLTIPLYINB A WHOLE ^lUMBER 
AND A UNIT FRACTION 



III> FRACTIOI^B 



Gg'-S^ G6-R 



18. 



Learner can mLtiply a tdiole 
nusiDer and a unit fraction in 
preparation for multiplying 
two or Diore fractions, 

Beadinees: Learner is able to 
apply associative and com- 
mutative laws in multiplying • 



I8a^ Addison-Wesley, Book 5, pp, 286- 
289 

h. Addison-Wesley, Book 6, pp, ll'^6-ll;9 
c« Use of any fraction line 
d. Addison-Wesley workbook 5, pp« 88- 
89 

Houghton Mifflin, Book pp« 202- 
203, 206-207 
f ^ Continental Press, Modern Math 6"*- 
g. See activity 17 



19* 



Learner idll use the zero 
principle and one as identity 
nunber in multiplying frac- 
tional parts* 



19a, Addiaon-Wesleyi Book $i pp* 290-291 
b« Addi son-Wesley^ Book 6, pp» 1^0-151 
c. Flinstrip j}*339, Grames l-l8 for 
intreduotory purposes 



MULTIPLYING WO OR MCRE 
FRi\CTIOI\l\L UNITS 



III. micTiofs 



20* 



Learner can jnultiply a given 
nuni^er of exrjnples involving 
fractional units with 6^% 
effioiency. 

Readiness! Learner har. prev- 
iously gained skill in the 
uniltiplicatior. or a whole 
number and a fraction. 



21. 



Learner can xxse the short cut 
inethod of multiplication of 
fractions by dividing nuuisr- 
ators and denominatoro by the 
same factor. 



20a. 

b. 
c. 

d. 

e. 

f. 



G. 
h. 



21a, 
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Addison-Wesley, Book 5, pp. 292- 
293, 295 

Addison-Wesleyi Book 6, pp. 152-1^5 
Harcourt Brace, Learnjj^g to C oi npute 
??nd edition, pp. 62-63 ^ 
Continental Press, Modem I^ath, 
Book 6 

Addison-Wesley workbook, book 5^ 
2nd edition, pp. 99-103 

Addison-Wesley, *Book 5, 2nd edition. 

Teacher »s Guide, pp. 300-301 
Involves problem solving 

See activities 19-20 

Filmstrip: 
;a123 "Multiplying Fractions" 
;;^337 "Multiplying Fractions" 
^,^339 "Multiplication and Division" 



Addison-Wesley, Book 6, p. 1^7 for 
introduction 

Harcourt Brace, L earning to Compute 
2nd edition, pp. 61^-66 'for practice 
Addison-Wesley, Book 6, pp. 1^8-159 
Apply the distributive principle as 
another approach to multiplying 

fractions 
For evaluation see activity 20 



TIIE RECIPROCAL PROCESS BT DIVISION 



HI, mcTiois 



Gg-I^ G6^S 



22, Learner can divide a given 
nuirber of exajnples involving 
division of rational nimibers 
by using reciprocal process 
with 65% efficiency* 

Readiness: Learner is able to 
imiltiply rational mainbers. 



22ae Addison-Wesley^ Book 6, pp. 1^6, 

167-171 intro,> 172-177, problem solve 
b« Harcc;vU: Brace^. 2nd' edition. 
Learning to Ccaput e^ pp. 68-73 
Scott Foresman, Book 6, pp. 198-200 

d. See Grade 6, Addisson-Wesley work- 
book 

e. Contini^ntal Press, Modern JIath, 
Grade 6 

f. See '^Fi.'uit Punch", activity 20 for 

a culmiaating experience. 
G. Filinshrip #339 "Beginning of 

I{hilti^u;;/iiig and Dividing Fractions" 
Fr:imeei ;L9-32 

;r336 Use this after reciprocals 
h. For evaluation of all aspects of 
fractions; 



subt. 2/3 







1^ 1/2 








5/8 




2/3 





12 




3 






12 







1 




1 1/3 ' 




1 1/6 




5/6 




7 


1 1/2 


mult, by 2/3 


6 


1 


12 




9 




2 1/U 





ACTT\r3TIES - FRACTIOMS 



!• K-eces of Halves or Both k-1 

Materials: Make two each of the following objects from paper* Be sure they 
^u?e large enough to handle conveniently* 



r 



Directions: Tell the children stories. For example: 

(1) "You and your friend are hungry and you have only one pieee of candy to 
share between you. Ivhat would you do?" The cliild should say, "I would 
divide it into halves." Then let him cut it with scissors. 

(2) "A friend asks for piece of your doughnut Just to see what it, tastes 
like." Child cuts it. "Is this cut in two pieces? In half?" 

(3) "Fold the paper heart in two. /jre both sides alike? Cut in naif." 
(1;) Have the claildren draw pictures of objects and show them divided in 
half or in t^-To pieces with a line. 





(5) The same ideas could be used for thirds and fourths. 

(6) As the need arises, directions such as- "Break this piece of candy in 
half," or "Pill this glass about half full," can be used to irgaka fractions 
XBOTe 7neaningful. 



2. Give each cliild a set of 10 small counting objects. Suggested rSirections 
and questions are: 

(1) Put U counters on your desk. Divide the set of cotint^rs into two sets 
with tlie same number 5ji each set. How maiiy countors are in each set? 

(2) VJhat is one half of k? 

(3) Continue with 6, 8, and ID coimters. 

(U) Follow up: Have children draw a set of U> a set of 6i of 8 and of 10 
objects of their own choosingo They may draw buttons, wheels, tops, 
hats, etc. Then have them take turns drawing rings arouxxl one half 
of each set. Next, have ihem write below each picture of a set the 
{number that tells the nuihJ^er of cbjects in one half the set. 



3« Let some children cut pictm'es from magazines that show groups of objects 
^riiich can be separated into two equal subsets or halves. These pictures may 
be pasted on a large piece of ^:;agboa^d (or put on bulletin board with a 
caption such as "We Can Make Halves." Other children may cut pictures of 
sets of objects \d:?lch cannot be separated into halves. These could be posted 
under a caption »fWe Cannot Make Hiilves." 



U. How Much RLe? 1-2 



Materials: Three large paper plates that have been cut into halves, thirds^ 
and fourths; and three circles of construction paper for each child the sarae 
size as the paper plates r 

Directions: The teacher is to request soroethj^ like the following: 

(1) 1 you take 1/3 or a pie next door to Mrs* Smith," 

(2) "You may take lA of a pie for your lunch," 

(3) "Please put 3/h of a pie in the picnic basket. Sue," In each case, the 
child should t;ake the correct portion and pretend to do as directed. 

Show how the bottopi number means the nuiriber of pieces into which the pie was 
cut, and the top number shows how many pieces were taken, or are left, 
C^^ lldren should understand tha-o pie-cutting is an estimation because no 
in&<-.waring device is used, while a ineasuring pitcher is laore nearly exacts 



Place four chairs together^ Ask a child to move three fourths of the 
chairs away^ Draw a rectangle on the chalk board and have another child 
color two fourths of the drawingo Repeat with the other fractional parts 
in related situations ^ 

6, Use these diagrams for teaching fourths, quarters. The clock face can 
also be worlced in at this tinie. 

Color as directed. 



white 



gray 



blue 



black 




Blu 



1/h of the dra^nng is blue 
What part of the drawing is black? 
What part of the draining is gray? ^^^^^ 
I'/hat part of the drawing is white? 




One Fourth of the drawing is bluQ« 
It is also called one quarter , 
\i^Ae. Quarte r is another name for fourth. 



Look at the blue and black parts. Together they ore 

what part of the drawing? Trace the an\>ws from 

A to Ca ffow far did you move around the drawing? 



7^ Let the children make a classroom fraction chart o 



one whole 


one half | 


one half 


one third 


one third 


. one third 


one 

foiarth 


one 

fourth 


one 

fourth 


one 

fourth 



8» Noras the Fraction 



Materials: Flannel board, fractional cutouts of all sizes (or paper pie plates 
different colors and cut into fraction parts my be usedo ) 

Directions: One child is "It"o He pu-^s a fractional part on the flannel board 
and calls on sonieone to tell Tihat the f.?ciction iso If the child gets it right, 
he is "It" and gets to put up a fractiono If necessary, show all the equal 
parts of the whole o 



9. Write the fraction for (a) the shaded region (b)the unshaded region. 

I. r 









W4 


m 












10. let each pupil inoko \ip one or more questions similar to the following: 

(a) Would you rather have oO a sot of ten dollar bills or 1/2 of a 
set of ton dollar bi3J.-,? 

(b) Wliich is longer, a quar^-^her hour or half hour? 

Select the problems that are the most interesting and within the children's 
ability levels Place them ^jith answers on reverse side) on the Mathematics 
Table for individual work. 



!!• Orer Yellow 



Make sets of cards as shown below. Pupils shuffle and deal all the hlue cards, 
then all the yellow cards. A iplayer starts by saying "Over Yellow" which is 
tte signal for each pupil to pass one yellow card to the player on his right 
if he has one • The pupils try to make as woxsy fraction books as possible 
containing two yellow and one bl\ie card representing the sai^ fraction* Each 
pupil takes t\u*ns giving the signal until a player goes outo One point is 
given for each correct book and two points for going out. The pupil with the 
loost points wins 4 




one fourth 
(yellow) 



" (blue) 



12e Raceway 



Prepare a jJLaying-board and a spinner similar to the ones shown below« Four 
I>Xayers or teams loay cos^te on each boa^^ and each Dhould have a narkerj 
such m the cutrmt of a racer* 




BlxvQ Come-l 


Spin 1 


2 


3 








0 

+7/16 
7A6 


7A6 


lost 
turn 









Directioxjsg At the sta:i^ all mi-kers ahotald be placed L:b the starting l±ne^ and 
players should take turns twirling the spinxier to deterndne how far to advance 
f;he racers aach t±rae« This continues until one aar fini^ihes. Each pupil should 
k©0p a score sheet sindJLcir to the one shown below. These are checked at the 
enci of the game for correctness • To adapt the gamri^ to tha review of subtraction, 
mrkers xaay b© placed at the finish line and moved backward as nuinbers selected 
by tlie spinner are subtracted each time. 
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13. Fill the Squaron 



The object of thi- gar.:e ±3 to fill the empty spaces according to the pattern 
established by tl)o riinbers already in place. The game may be inade more 
difficult by changing the interval, or by breaking the rhythm pattern. 



































■•Si 














































































!H0 













m. Back and Forth 

Divide the class into two teams and line them up facing each other. Start 
tte gairjB by gi^ring the fraction 1/16. The first child of Team A is to give 
the fraction 3/16 larger or 2/16, but in the lowest terns it can be reduced 
or 1/8. Then, the first inewber of Team B gives 3/16 • This continues back 
and forth from team to t/earao V/hen fractions for sixteenths ha\e been 
conpleted tenths, eighths sixths, fifths, fourths, thirds, and halves 
can be given. A score of one point for each correct ansWer can be kept. 
The team with the irjost points wins. 



15. Make Pro 

Write three fi^cticv>^. whc^e numerators are 1, t7hose denominators are different 
and ^on added together equal 

E}caii5>le: 1/2 + jy3 -r 1/6 = 1; rename fractions before adding 
3/6 + 2/6 + 1/6 = 1 
Then proceed using the sartie rules with li, 5, 6, etc. fractions. 



16. Ifagic Squares 

First find the sum of one row of the sqiiare. Then you know what the other 
rows should add up to^ Circle the key fact in each addition. Then add. 



7 5/6 


1: 2/9 


3 1/3 




8 5/8 




$ 1/18 




^ ■ ■ 



6 1/8 


5 2/3 


h 5/6 


7 1/12 










3 7A2 



Stun is 
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17« Ppstm n Gruae 

Prepare onvcloiDes with an oddross on each liko lA of li " ?, 1/3 of 1? » ?, 
and etct Each desk represents a residence and is nuntoered accordingly. The 
postman delivers his letters to the proper address dotennined by what X is ♦ 
If the occupant discovers an error, he reports to the postimster axxi if he 
can correct the error, he continues until the letters ore all distributed • 



I8t Comrrpn Denominator Game 

Cut 20 or more tagboard flashcards* On each card vrite two or three unlike 
fractions # Place the common denominator on the back of each card. This 
game can be adapted for jjidividual, small, or large group use. In group 
use, the teacher or a leader can hold up each card in turn and the group 
can respond on paper • 



19* Conplete The Chart 



factors 


2/3 n U/S 


3/U X 1/2 


2/3 X 2/5 


h/S X 3/5 


2/5 X 2/7 




product of 
numerator 


8 












pproduct of 
denominator 


15 












total ' 
product 


'8A5 













20» Fill in the Spaces - One has been done for you. 



X 


2/3 


U/S 


1/3 


i/2 


1/2 


V3 




1 




)/U 










1/8 










5/6 











21* Fruit Punch (serves 10 ) 

2 X/k cups grape juice ($ 5/8 ons) 3 3A cups water (9 3/8) 

1 3/h cups orange Juice (U 3/8) lA cup lemon juice (5/8) 

1 1/2 cup pineapple juice (3 3A) 3/h cup s-jgar (1 7/8) 

If you wisli to serve a class of 25, you would have to multiply each ingredient 
by 2 1/2 • Recopy the recipe showing the new aiaounts. 
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USING D£CIi.;ALS TO ViP^^E RATIONAL NIJI'BERS 



1 1^ Nu m eration and 
* Number Theory 

R-6 



!• Given dollars and cents expres- 
sions, such as $2.50, the learn- 
er can express the amount as a 
mixed number, in its lowest terms. 

Readiness: Experience with money^. 



The learner can v^jrite in decimal 
notation any ten nun* erals made 
up of tenths only, ;>nd of whole 
numbers and tenths, in random 
order, dictated by the teacher. 
The learner can, in addition, 
read back what he has written if 
asked to do so. 



ia. Place examples on the chalkboard 
such as: 
$3.25 = 
$4.50 = 
$2.75 = 
$5.20= 

(Eripress the rest of the sums of 
money as mixed numbers. Add to 
this list for the students to 
complete.) 
b. Have each child draw a number line* 
Point out that you can use two ways 
to name each number and that each 
number on the line is named by a 



fraction as well as 
Illustration: E y 



3 .4- '5 .6 

See activities number 1. and 2. 



7 .8 



da . 



Each child lists five decimal numbers 
in order by size. ( Example: 1.4, 
3.6^ .1, .5, 6,8). Choose a child 
to write his numbers on the chalk- 
board in random order. The other 
children are to copy the numbers in 
order by size* The first child 
called on who has the correct arrange 
ment writes his numbers on the chalk- 
board in random order* 



b. See activity number 3 for OfX)f/iETER 



USING DECIMALS TO NAME 
... RATIONAL NUIvBERS 



II > Numeration an d 
Number Theory 

R-6 



3. 



4. 



5* 



The learner can write in decimal 
form any ten numerals made up of 
hundredths only and of whole 
numbers and hv-ridredths, in ran- 
dom order, dictated by the teacher 
The learner can, also, read back 
what he has written if asked to 
do so. 



3a, Draw tvo number lines, the second being 
so to speak, a magnified version of Ui'i 
first. 

o •* '2 .3 .S -7 8 .9 /-O 

1 I I I \ . I L_i 



The learner can rite from 
dictation a group of fifteen 
numerals, including tenths, 
hundredths, and thousandths, 
some with whole numbers and 
some without whole numbers. 
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Dictation of numerals, extended 
to twenty to be written by the 
student including tenths, 
hundredths, thousandths, ten- 
thousandths, and hundred-thou- 
sandths, with and without a 
whole number* 



I cto ^ 1^ jfc 1^ >p> ^ M^h ^rc b 
^•Of .07 .05 .0*1 .6S *0T ,08 .0? .ib 
Explain that the key number is ten and 
that we continue making subdivisions 
of ten in order to name smaller and 
smaller numbers. 

b. See ACTIVITY 2(;i), do the same thing 
using HUNDREDTHS. Example: 

(0.13, 2.22, 0.44, 73.67, 7.01) 

c. See ACTIVITIES 4. and 5. 



4d. Same type of activity can be done as 
in .ACTIVITY 2(a). Examples should 
include tenths, hundredths and thou- 
sandths, sone v^fith whole numbers and 
some without, 
b. See ACTIVITIES, 6, 7, and 8. 



5a. Use CBJECTIVE 5 as an evaluation, 
b. See ACTIVITY number ^. 



USING DCCIMALS TO NWE RATIONAL NUMBERS 



II. Numeration and 
Number Theory 





6, Given a list of ten decimal no- 
tations which contain f. mixture 
of four-, five-, and six-place 
decimals, some in combination 
with a whole number and some 
without, and beside each of 
which is v^ritten "ten- thousandths 
- hundred-thousandths - millionth$ 

the learner can circle 
after each notation which of tiie 
three denominators listed would 
be used in reading the decimal. 
In addition, the learner can 
read any of the given decimals 
orally if as''ed to do so* 



6a. See ACTIVITY numbers 10 and 11, 



USING DECIii/'LS TO PER70Ri; THE I^NCTIONS OF 
SUBTRACTIOJ, /'lULTI PLICATION mO 
Division OF RATIONAL NULBERS 



III > Real Number 
Operations 



Given ten examples, five, addition 
and five subtraction v/ith both 
examples ccnteining decimals of 
varying denomin^ticns vror.i tenths 
to hundred-thousandths, and 
;vith the addition examples having 
from four to seven addendSj the 
learner can perform the indicated 
operation and can read the re- 
sulting sum or difference orally 
if asked to do so. 

Readiness: Can use decimals to 
name rational numbers, 



7a. See ACTIVITY number 12. 
b. See FOLLOW-UP, ADDISON-WESLEY , 
Teacher's Edition, 1968, p 223. 
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8. 



rihen 9iver. ten example:- mclud 
ing five multiplication and 
five division, which require 
that a decimal be divided by 
d itfhoie nurr:ber> and such that 
there is a mixture of 3-, 4-, 
and five-place d>^cimals> the 
learner can perform the in- 
dicated operation, then read 
his product or quotient if 
called upon to do so. 



9, 



Using decimal divisors, includ- 
ing tenths through hundred- 
thousandths, the learner can 
divide these decimal divisors 
into the indicated whole number 
dividend, in a given list of 
ten examples. 



b. 



See ACTIVITIES 13, 14, and 15. 
Scientific notation makes it easy to 
handle very large nurnbers, like those 
used to measure distances in space. 
The students may also, be interested in 
converting to scientific notation some 
extremely great distances, like the 
distance to Andromeda, a large galaxy 
that is 9 billion miles from earth. 
{ See Addison Lesley, Book 6, (1968) 
p 245 



9a. 



Problems can be selected in division 
giving the students practice using 
decimal^ divisors. Examples: 

U5J24 0.1310.0169 



0.06136 
0*00008 1 40 



0.02610.39 



0.00710.00049 
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GAT'ES FOR USE ilTH DECIMALS 



• SHOPPING: 

Number of players: Two to twelve* 



peeded: Play money for each child in sufficient number and 

variety that he can show any amount from 1^ to $1.00 
\ (minlmufTi: 4 pennies, 1 nickel^ 2 dimes, 1 quarter, 
\ 1 half-dollar) and purses { can be made of butcher 
^ paper something like one shown). Also needed aie 
flash cards with pictures of commodities and prices* 



Fojy 




■7 



Procedure: 



Leader or teacher holds up flash card. Players arrange 
correct amount on their desks or tables. Leader says 
"sold" to those who show correct amounts • 



. DECIMALS; STORE 

Number of playerst two to eighteen. 

Materials neededi Large sheets with pictures, of articles, each one 

marked with a price tag, ( or pictures may be drawn 
on the blackboard). Each child needs paper, pencil, 
and possibly crayons. 



Procedures Each child starts vAth an imaginary amount of money which 
he writes at the top of his paper. With this he "buys" 
things by drawing a picture of ihe item desired in one 
square on his paper. He "pays" for it by subtracting the 
price from the amount of money with which he started. The 
money left over is written on one side of the next square, and 
other purchases are made ( items drawn in and prices sub- 
tracted) until the entire amount is spent. 



Materials; Ditto master, 10"xl2" tagboard, crayons, and twopronged brass 
f asterners. 

The odometer should be made in quantities large enough to en- 
able each child in a classroom to have one as decimal fractions 
are studvied. Make the pattern for the odometer body and the two 
smaller disks on one ditto master. The body of the odometer is 10 3/4 
inches long and 3 inches wide. The speedometer scale is 8 3/4 incbos 
long and 1 l/4 inches wide. The space for each numeral in the tens, 
ones, and tenths places is 1" by 3/4". The disks showing tens and 
tenths are each 3" in diameter. The tab on the tens disk is used to 
turn the disk after it is attcched to the odometer. 

The patterns for the ones disk should be put on another ditto master. 
There is room for throe such disks on one ditto master. This wheel 
has a diameter of 4 3/4*'. After the ditto masters have been prepared, 
the patterns for tho parts can be put on the tagboard by hand-feeding 
the tagboard sheets through' the ditto machine. 

Each child can be given the parts he needs to assemble his odometer 
After cutting all of the parts out, the numerals should be colored. 
The numerals for the tenths place should be black. 

The teacher's odometer should be much larger. It can be made from 
railroad board or any heavier tagboard. 



I I I I 



Jo 

L 



30 



11 



X 




DECT?iALS 



DECIMAL PL.ACE VALUE- A place value chart shows places with similar names > tiUCh 
as tens and tenths, in proper relationship. Each child should prepare his gy;r) 
place value chart so he can better understand the place value of number s. It 
should be explained that 4 above G means 10 times as much as 4 above H, l/lO 
as much as 4 above F- l/lOO as much as 4 above E? etc. The concepts of 10 times 
as much etc. apply to the left of the docimaJ point; the concepts of l/lO 
much, etc- apply to the right of ti.e decimal point. 



— o ^ ^ 



SI 



G 



vA 



e re: 



o 



X P t^ii:E' 

U iM iLLf^ If 



DRIVE THE DECIMAL WHEEL: Duplicate a wheel like the one shown below. The 
children are to go aroui-.d the whe3l as fast as they can, writing decimal nc^mes; 
on the outside of the circle, for the fractions. Also, fraction names can be 
written for decirr.als or mixed numbers and improper fractions can be used. 
Only fractions which are familiar with the children should be used. 




DECIMALS 



6. DEVeiCP YOUR DECIf.^LS: Have pupils go to the board or use paper, slates, etc., 
and draw some figure such as a jack-o-lsntern. Then give several decimal 
aumbers to pv^t into the figure. Say **Go'* and the pupil should add all the 
numbers as fast as he can. Time hini and record his score on the chalkboard 
under his nome. The next child takes his turn* The child who gets his total 
correct in the shortest amount of time v/ins. Also,, this m?y be done ^ith 
subtraction. A number in the stem of the pumpkin is subtracted from every 
other number in it. 

-^7 




7. DECL'^.AL CHART AND SLATED CLOTH: Cut a square out of slated cloth 27"x27" 
with pinking shears to give it an edge that will not ravel. Draw a 20'* 
square in the center and divide it into 100 squares, outlined in \v'hite enamel. 
Use white or colored chalk to shade the tenths, hundredths, or any part of 
the whole to be illustrated. A blackboard eraser will erase any work or it 
is also washable. A washable white curtain shade outlined with black crayon 
can be used instead of the slated cloth. 

NOTE: This can also be done with graph paper or plain paper marked off 
with a sewing machine. 



8, SPOOLS: Thread 100 spools, identical in size and shape» on a heavy cord. 
Paint in red with poster paint or airplane dope every tenth spool to 
facilitate counting. Cut spools w .th a power saw or by hand to show decimal 
equivalents. For example, the thirteenth spool can be cut in halves so that 
12 1/2 spools may be separated from the rest to show l/8 of the whole* 
^■;ake a number of dividers by cutting a 4" cardboard circle to the center and 
slipping it over the string in between the spools* 
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9. DECO: Draw a playinq 5rea similar to the one shovjn below on the board and 
divide the clasb into teair.s. The members of each team takes turns filing the 
boxes in their column with decimals thot meet the requirements of the directions 
common to both teams. Decimrjls ni?v be corrected by the captain of each te?:n 
as he discovers errors or as they are nclnted out to him by his own team 
members. If the opposing teM discovers an error, it and another decimal 
'T^ust be erased and the boxes left empty. At the end of the game the teacher 
erases any errors or duplications, even if a duplication appears in Team A 
and Team B's area. The ter.Ti witfTThe most decimals left in its area »7ins. 
The playing areas may also be dittoed for use by pairs of pupils. After each 
has filled his own area^ he crosses out all errors made by the opposition. 



; 1 LAn 'A "\\ TEA ITj: 



10. NUf.BER BLOCKS: Duplicate a sheet that looks like the one in the illus- 
tration below, or a similar one. On the back of it duplicate numbers or 
letters in sequence, one to each square for checking purposes- Cut out 
the squares, shuffle them, and pass them to pupils in sets. Have each 
child recreate the original rectangle by arranging the numbers in order 
from smallest or largest by rows. Then turn over the squares to see if 
the sequence of numbers is correct. 
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11. DECIf'^AL REL^Y: .rite two sets of fractions in columns on the board. Put 

the same fractions in each column but in different order. Divide the class 
into teams. When the signal is given to start, the first member on each 
team goes to the board and writes the decimal equivalent beside the first 
fraction in his team's column, soon as he returns to his seat, the 

next member goes up and so on. The team which writes the most correct 
decimal equivlaents wins. 
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DECi: AL RACE: 

Number of ploy^rs: Two teams of five to ten members each. 

l-aterials needed: collection of 'large flash cards with three or four 

decimal-fractions on each one. 

JO 



Procedure: This game could take the form of a race. There could be 10 lens 
the race, and the team that answers 10 problems correctly 
first wins the race and the game. Teams supply individual 
cont?stants in rotation. If the contestant identifies the 
decimal that is the largest, his teap advances one lap towai-ds 
the goal of 10. If one contestant misses, the conte^^tant of the 
opposing team has an opportunity to give the correct =>'^--' ^r. 
If this second student misses, the first team has an Ot^portunity 
to answer correctly, etc. This is continued until the correct 
answer is given. Student leaders write down the answers on the 
board as given by the contestants. They draw an "X" through 
any incorrect answers. They also keep a record of thelaps 
completed. 



r:ATCHING: 



Number of players: Tvjo to eighteen. 



Materials needed: 



A 



C.'rds with decimal facts on them and room to match tlB 
answers as illustrated, diagram"A". Numerous small 
squares of tagboard containing the answers as shown on 
diagram "B". 

a 



' — 


\ - 
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Procedure: Give each child a card and the mixed-up answers. (Have as many 

different cards as there are children in each row, so tbat at the 
end of each game the cards can be passed to another child and the 
game played as before.) The object of the game is to match 
correct answers to the problems. If the game is played by 
individuals, the first one to finish is the winner If played by 
teams or rows^ the first child finished in each row stands. 



DECIMALS 



14» Show the flight of a rocket with division marks in which are written examples 
involving decimals, as shown below, flake out a set of small cards with 
several duplications writen on them of each of the examples in the rorket's 
flight, ./rite the correct cnawer on the back of each card. Give each of 
3 or 4 students a marker which Is placed on the "earth'* at the start of the 
game. Have the students shuffle and pass out the cards, placing them example 
side up in front of them and reading In turn each card* If a card is read 
that' matches the'on^' in the sf)ace in ^rbnt'of his. marker, he may adva6ce..if 
he can give a reasonable estimate for the example, the first to reach tfe 
satellite wins. 




15. WHO SHOULD PAY THE CHECK? Ask a friend to count all of the loose cLrange in 
his pocket. Tell him you will be able to find how much change he has if he 
just shows you the final answer to these steps. 

K^ultiply the amount by 2 2(64) = 128 

Add 3 to the product 128 3 = 131 

.Viultiply the sum by 5 5(131) = 655 

Subtract 6 655 - 6 = 649 

Then ask him to show you the final answer, 649, and you can tell him immediat- 
ely that the change is 64 cents. Just Cp^gs out the ones cfigit, 64^, and the 
remaining digits express the change. 

ALGEBRAIC PROOF: 

Start with change C 

Multiply by 2 2C 

Add 3 2C + 3 

r ultiply by 5 IOC + 15 

Subtract 6 IOC + 9 
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Book 5 (1964) pp 270^ 2P5 ri965) rAlorkbook pp. 84-^37 

Book 5 {1^)68] CP. 261.^27] (1963) Workbook pp. B7-00 

Duplicator ivasters (]969) pp. 50-51 (.'ddition and Subtraction) 

Possible r-ctivities: Book 5, ^'ddison- 'Cslev (1968) .Teachers Edition: 

ppr 25f>-257, 264-265; roilovy-up: pp. 264-265; Cummulative rc-view: pp. 268-26^' 

Evaluation: pp. 270-271-. Also end of chapter test. (B55^on test recommended). 

Seeing Through Arithn«et iCj Sr-ott Foresrnan Co. 
Book 5 (1963) pp. 2^4.257, 564-565. 

Addison-lVesle y i a thenatics Pi-oararri 

Book 6 (1964)"'pp. 228-261 ' (1965) Workbook pp. 72-84 
Book 6 (1968) pp 216-249 (1963) Workbook pp. 76-83 
Duplicator lAasters (^Jow available from company) 

Possible Activities: Book 6 (1968) Teachers Edition: pp 216-217, 230-231, 
234-235, 240-241, 242-243, and 245. 

Follow-up: pp. 217, 2i9;223,228,229, 235> 243, 246,247,2^9. 
Evaluation: End of chapter test 

Seeing Through Arithmetac , Scott Poresraan Co. 
Book 6 (1963) pp. 169-132, 216-246 

Manipulative Devices 
Transparencies: 

Charts: (Aladdin) No. 529 Equivalent Cbe rt, No. 762 Decimal Place lvalue Chart. 
^Liquid Duplicator i'asters (Continental Press Inc.) 
Ginn Arithme-sticks (Taylor School) t ilton Bradley Co. 
Abacus 

* L.W. Singer Co., "Packaged Assistant" for the busy teacher kit 
*S.R.A, or Imperial Drilltapes. 



(^r-aterial that is not available in the system, suggest these might be ordered 
in the near future) 

Field Educational Publications, Inc., Cyclo Teacher, Mathematics Cycles. 

M-31 Understanding Decimals 

M-82 Using Zero in Decinfials 

M-85 Multiplying Decimals 

M-86 Changing Decimals to Fractions 

^-Bl Dividing Decimals 

M"88 Dividing by Decimals 

^'M-89 Changing Fractions to Decimals 
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Filnistrips. 

340 Decimal. ;'hole Numbers 

341 Decimal Fractions, Tenths 

342 Decimal Fractions, Hundredths 

343 Adding Mixed Decimals 

344 Decimal Fractions, Subtraction 

345 Decimal Fractions, Multiplication 

346 Decimal Fractions, Division 



Teachers Reading tiefeoences: 

Dutton, Vilbur H- ^nd L. ^dams— Ari thmet ic for Teachers , Prentice Hall (1961), 
pp. 254-277, "Has a fifth grade lesson plan on developing and understanding of 
decimal fractions*" 

DeVault, M. Vera- Impr ovi ng ^1at^^nl^tics Programs , Ctearles E. Merrill (1966), 
pp. 86-89, "When a pupil^ writes a decimal point he should be expressing an 
idea rather than performing a computational skill." 

Osburn, Roger, M. Verr DeVault, Claude C.Boyd, and Robert Houston: 
Extending rathematics Understanding , Charles E. Kerrill, (1961), pp. 72-86, 
"Decimal Notation— Past and Present— Has been Represented in a Variety of Ways." 



TESTING MEANINGS IN DECIM/^IS 

1. Look at each number carefully and if the "1" on the left represents ten 
times as much as the "1" on the right, put a loop around that number. 

110 11 1.1 0.11 0.0011 

2. The decimal point marks the spot where whole ones or groups of ones are on the 
left and parts of one are on the right. 

Yes No 

3. The decimal point occupies a place the same as the digits do. 

Yes No 

4. The digits in a decimal number have place value. 

Yes Mo 

5. Underline each numb"er in Vkfhich the figure on the right represents one tenth as 
much as the filgure on the left. 

55 2.2 0-45 0.33 0.0011 

6. Underline eacp ntmbGr if the "2" represents 20 times as much as the "1". 

210 0.521 32 J 201 0.21 

7. Underline the number 5.f the"j" represents 25 times as much as the"2". 

502 2j0 5.2 2-3 5.02 

8. Put a loop around every number that is nearer to 3 tten it is to 2. 

2.1 2.6 2.4 2.5 2.9 3.4 

9. This number 6,8, is read six and eight tenths. That means that the number is: 
(underline one) 3 tenths less than 7 3 tenths more than 6 

8 tenths more than 1 3 more than 60 

10. If the decimal point is left out of the answer in the example at the right, 
the answer will be: (check one) 0.6 

Too small ; ten ^times as large as it should be ; x0.6 

100 times as Targe ss it rh:)uld be . 
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11* Draw Ic^ p .irour.r' cvory nuriber thrt oc-uals one fourth, 
0,25 * 0.250 25 2.5 0.025 

12. ritinc > rero -^fter the number 125 tn^kes it represent ten times as much. 
Check che ^nsver that expiains vvhy this is so. 

^Because there is a zero in ten. 

^Because the zero in ones' ._place ii^akes the other number move one 

one^place to -the left, '.vhich makes them ten times as large. 
9 >?cause 50 is bigger than 5. 
B ecause 1000 is ten times 100. 

13. writing s ierc after the 5 u'hen 5 is 0.5 (5tsnths) does not change its value; 
why? Check che right answer. , 

B ecause 50 h ndredths = 5 tenths. 

^Because the zero did not come between the 5 and the decimal point. 

Because writing zeros after numbers never changes their value. 

14. iVrite the figures sft'ir each written numbers: 

fUne hundred ten thoudanrSths 

Nine hundred and ten thousandths ■ 

iUne hundred ten thiJusandths ^ 

Three and one-third tenths ■ 

Tvjenty- five hundredths^ 

15. Decimals may be read in more than one way: 

2.5 may be read as tenths. 

$3.75 may be read as cents. 

1.0 may be read as tenths. 

1.25 may be read as hundredths. . 

1750 may be read as tens. 

16. Write the figure after each of the following: 

One hundred fifteen cents" $ 

Twelve dollars and 2 cents $ 

Five and one-half cent,. $ 

Che dime $; ■■ ; ■ . 

Two and one-fourth dollars $ 

17. The carrying ar re-grouping in this example 2.6 is the same as 26 because 

-H2.7 . +27 

(underline every true statement) _ 

Ten of the tenths make irt thi?^^^^^^^ just as ten of the ones make 

"1" in the_second example. 

Ten of the units in any column make "l" in the next column at the left. 
The relatiori between any two adjacent cpluinns is the same. 

18. is this corpect"? • 0.9 + 0.8 = 0.17 Yes N o 
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RaATIONSHIP OF FRACTIONS AND DECIM/d-S 
TO PERCENT CND VICE VERSA 



Hi NUMERATION AND 
NUTiBER THEORY 
Per Cent 
G7>R 



1. 



2. 



Given ten expressions of per 
cent such as 25?o the learner can 
express each per cent as a ratio 
of the per cent to 100. 

Readiness: Tost to determine 
if the child can use decimals 
to name rational numbers and 
perform the functions of 
addition, subtraction, multi- 
plication, and division of 
rational numbers. 



la. 



The learner can express each of* 
ton fivon per cents as a ratio 
to 100 and can, in addition 
express the^porccnt as a common 
fraction in its lowest terms. 



2a « 



b. 



Mi\'fflBUTICAL B/iCKGROUND 
If X stands for a number, ySi expresses 
the ratio of x to 100. For example, 
3Io expresses the ratio of 3 to 100. 
This ratio can bo expressed by the 
fraction 3/100, which in turn can be 
expressed by the decimal #03. In 
other words, every rational number 
that can be expressed as a per cent 
can also be expressed as a fraction 
or as a decimal. 

See activities ^1,2 (Many other 
comparisons can be usad*) 



Describe the shaded region of each 
draining with a fraction, another 
fraction with a denominator of 100, 
and a percent. 
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RELATIONSHIP OF FR/»CTIONS AND DECEVvLS 
TO PER CENT AND VICE VERSA 



II, NXI^ERATIQN AND 
NiMBER THEORY 



2. IVhen given ton per cents the 

learner can express the por cent 
in their correct decimal 
notation. 



3at See activity /I3, 
bt Display the following per cents on 
the chalkboarr]: 

15^ 5% 2r>% l^/o lOQ^ 

Have pupils use the definitions )f 
per cent to change each of the 
per cents to a fracticyn which ex- 
presses hunci^cdthso Then have pupils 
express each fraction as a decimal. 
Inform pupils that in today's lesson 
they will discover how to chonco a 
per cent notation to a decimai without 
first writing aa equivalent fraction. 
c» Have pupils write a paragraph de- 
scribing how a por cent can bo changed 
to an equivalent decimal and how 
a decimal can bo changed to an 
equivalent per cent. 



SOLVING PER CENT PROBLEMS AS PROPORTIONS 



UU RE/iL NU.13E R 
OPERATION 
Per Cent 

G6>S. G7-R 



4. Given ten word problems for 
finding a given percent of a 
number, tho learner can state the 
problem a^: a proportion having 
one unknown then proceed to 
solve for the unknown* 

Readiness: To be able to 
recognize relationship of decimal 
- to per cent and vice versa. 



4a« Write the following open sentences on 
the chalkboardt 
ICJI^ X 130 n 32/n = 25/100 
12/30 = n/lOO 

Have pupijs make up a story problem 
for each of these open sentences, 
b. See activity number 4. 
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SOLVING PER CENT PROBLEMS AS PROPORTIONS 



III. RE/tL NUfi/iBER 
OPERATIONS 
P<^r Cent 

G6-S.G7-R 



5^ 



From a list of ten problems in 
which you find what per cent one 
number is of another, the learner 
can state the problem as a pro- 
portion having one unknown, 
then solve for that unknown. 



6. 



Given ten word problems, con- 
taining different situations 
in which the solution calls for 
finding a given per cent of one 
number, for finding what per 
cent one number is of another 
and for fir.iing the whole (lOO^) 
when a part in known, the 
learner can state the problem 
as a proportion having one 
unknown, then proceed to solve 
for the* unknown. 



5a < 



b* 



Examples One season Bert pitched in 
209 games and won 17 of them. What 
fractional part of the games that 
he pitched did Bert win? What per 
cent of the games did he win? 
n X 20 = 17 (Equation) 
17/20 = n/lOO (Proportion) 
See activity #4 



6a • 



b. 



Example: A men's club wants to present 
a school with soice now books costing 
$60. If they sell balloons at a 
profit of 3C^ on the balloons what 
must the total sales be? 

3(^0 X n = 60 (Equation) 
30/100 = 60/n (Proportion) 
Si?e activity #4 
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SOLVING PER CENT PROBLEMS AS PROPORTIONS 



III. REAL NUMBER 
OPERATIONS 
Per Cent 

G6-S. G7-R 



?• Discount 

When the learner is given ten 
list prices and a discount for 
each price expressed as a per 
cent, he can compute the net 
price after the discount has 
been appliciii 



7a« A girl's blouse was marked at $8. If 
there was a 2Cf^ discount what was the 
selling price of the blouse, (continue 
proportional method to find discount) 
2(Jd X 8 = n (Equation) 
20/100 = n/8 (Proportion) 
lOOn = 160 $8^00 
n = $1.60 -$1.60 

$6.40 S.P. 
b. See /iddison-Wesley (1968) pp. 28i 



8. Interest 



Given ton word problems in 
which the principal, the interest 
expressed as a percent, and the 
time stated, the learner can 
compute the amount of the 
interest for the time period and 
the amount of the principal 
plus interost> 



8a. Example; Joan borrowed $250. for one- 
year at 8/0 interest* How much did 
she pay the bank at the end of the 
year? 




8?^ X $250 = n 
8/100 = n/250 
Reduce 2/25 = n/250 
25n = 500 
n = $20 Int 
b. See Addison-V/esley (1968) p. 282 



(Equation) 

$250 prin 
$ 20 int 
$270 



ACTIVITIES—PER CENT 



TRANSr^ARENT OVERLAYS FOR TEACHING PERCEOT 

Percent is used as a means of expressing rational numbers, as are decimals 
and common fractions. Children should be impressed with the need for being 
able to express percent as a decimal or common fraction* Greater enphasis 
is being placed on the use of percent as a way of expressing a ratio* 
Children should have opportunities to learn the meaning of percent as 
used to express ratios* The procedure described here is a means of using 
transparent overlays in helping children understand the meaning of percent* 

EJCUIPLES: 

The ratio of three to fivc s showTi using disks on a magnetic or flannel 
board* The meaning of this ratio should be discussed to bring out the 
idea that a ratio expresses a relationship which exists between the members 
of two sets* An identical set of objects is put on the flannel board 
next to the first ?nd the ratio of six to ten is shown* The fact that the 
ratio of three to five is the same as the ratio of six to ten should bo 
discussed* Put a third sot of objects representing the same ratio on the 
flannel board* A^aii, discuss the meaning of the ratios 3;5, 6:10, and 
9:15* The children should be able to discover that the two terms of the 
ratio three to five can be multiplied by two to give the equal ratio of 
six to ten* The terms can be multiplied by three to give the equal 
ratio of nine to 15* 

At this point, project a transparency that illustrates the ratio of three 
to five as first shown on the magnetic or flannel board* The chart at 
the bottom of the transparency shows the ratio expressed with numerals* 
Turn an overlay over the first transparency to show the ratio as six to 
ten. Call attention to the numerals for this ratio on the chart* 
/idditional overlays should be used to lead the children to see that +^^e 
ratio can bo expressed as 60 to 100. Follow the use of this transpc /oncy 
with its overlays with another showing a second ratio, such as 11 t - 20 
(11:20) and the v/ay it can be expressed as 55 to 100 (55:100). The 
fact that ratios can be written in t;ho form 55/100 should be brought 
out as overlays are used* The idea of the proportion should also be 
brought out* V/hen the ratios 3:5 and 6:10 are discussed, the fact that 
they can be written to show that 3:5 = 6:10, or 3 = 6 ^ should be 
"wrought out* 5 10 

/iftei the overlays have been used in reviewing the moaning of ratios 
and proportion, the concept of percent should be introduced* The 
idea that percent is a form of expressing a ratio of one number to another 
should be brought outc 

When solving problems involving percent, the problem should be written 
as a proportion* 



2. Ratioa in porcont form can bo used to comparo mauy things. Complete the 
following table on the chalkboard as a class activity or ditto for 
individual usa. 



Ratio Frac- Per 

Number of Hits tional Denomi- Decimal Cent 
Player to Times at Bat For/n nator 100 Form Form 



Shortstop 


6 out of 20 




First Baseman 


7 out of 25 




Catcher 


3 out of 10 




First Pitcher 

.J 


1 out of 5 


■ ' - ■ ■— 


^econd Pitcher 


1 out of 4 




Third Pitcher 


0 out of 2 




Center Fielder 


7 out of 20 





3. Help in emphasizing interrelationships of fractions, dccimalsi and 
percentages. 

a. Write a percentage, fraction, or decimal on the chalkboard 
(Example: •?} 

b. Children arc to vnrite the two alternative forms of what is on the 
chalkboard (Example: 7/10, 7C$6) 

Cm The first child chosen who has tht correct answer may place the next 
percentage, fraction, or decimal on the chalkboard. 

4. Aid in Per Cent 

After percentage has been introduced and' the pupils have had enough 
isolated facts on v/hich to build experiences, they collect clippings 
pertaining to percentage from newspapers, magazines^ advertisements, and 
circulars. Interpretations of these materials are made, and the clippings 
are used in the following way. 

A clipping is chosen and is pasted on notebook paper. Then an original 
problem is written for it, and solved. To accompany this, the pupils 
also choose a similar problem from their text and solve it. iVhen the 
notebooks are completed they show problems pertaining to commission, 
discount, interest, and so on. 

Since the material available for this project is abundant, a limit has to 
be set on the number of clippings to be utilized. Each pupil selects one 
clipping for his problem and is allowed an extra page for any others re- 
lated to sports.-^ In discount, each must have three types of clippings 
O jnd their accompdnying problems, which deal with percentage of discount, 
ERJC Fraction off^ and regular reduced price. 



I 



MEDIA 



l» Addison'-^WeslGv Mathematics Program 

Book 6 (1964) pp. 264-281 (1968) pp. 272-289 
Workbook (1965) pp. 85-89 (1968) pp. 97-101 
Duplicator Masters (l969) 

Teachers* Edition (l96R) Activities and follow up pp. 272-289 
Evaluation: Chapter reviews (1964) pp. 280-289, (1968) pp. 288-289 
End of chapter tests with 87^ accuracy. 

2. Seeing Through Arithmetic Scott-Foresman Co. 
Book 6 (1963) pp. 126-1425 244-246 

3. Transparencies: See transparency accoijiipanying activity #1. 

4. Charts: Equivalent chart (Aladdin) number 529. 

5. "Packaged Assistant'^ for the busy teacher (L.W, Singer Co.) 

6. Buchnell Mathematics, Self-Study System Number 1 (V/ebster Division McGraw- 
Hill Co.) 

7. Teachers' Reading References: 

Dutton, Wilbur H., and L.J. Adams: /arithmetic for Teachers, (l96l) 

pp. 295-319. Has a sixth grade lesson plan for extending the meaning of 

percent. 

3. Nelsen, Joanne: "Per Cent: A Rational Number or a Ratio" Arithmetic 

Teacher, Vol. 16, number 2, pp. 105-109 (1969) To clear up inconsistencies 
in our teaching of per cent. 



LnmR km metric measuremejit 

I^QK CEMTE^ETER 



17. MEASUREMENT 



1. Learner J by using any ineasure 
that suitably conies to hand; 
will be able to make such 
coii^)arisons ass 

longer than 

shorter tlian 

higher or taller than 

near and far 
The objective is to extend 
these experiences toward under- 
standing the need for standard 
units of ineasure and finally 
to use these with reasonable 
efficiency o 



la. 



In earl^ tiiT^e:; measuremsnts i^ere 
caloul.o'^ed froxn p^.rts of the hiiinan 

body limb ineac"xr33« The following 

are soxs which can be used by young 
children. 





Cub>t 



2. 



The teacli^r can gl'^rey orally or 
written on oardc for children Mho 
can read, swi-^.h activities ass 
lo 'Keohvxe your neck^ wrist cjid 
iTai.-;;!".,, V/hat will you use to do 
this? Ho.j r.any i^rist nBasure** 
jiients go aroiind your r2ck? 
(Estimabe first) 
Fee if your meas\ire'-:3nts are 
different from you partner *s.. 
Use your hiind span^ pace, or len^h 
or your fccb to measurer 
the ;:.-jngth of your desk 
a p.'^^ce of paper 
. a book 
a t-rindov; pane 
oh^'!'."': board 
Think ehca'j ths be?h unit to use 
before you begin.. Compare results 
T-jith I' oar r;a:?*l>n^rso Are they 
diJ.fe-ent? Vlhy? 
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LBIEA.R km METRIC mSUREi'IE^!T 
DICH - CEJJTIlffiTER 



r/« ME/lSUREME^!T 



IC-1 : G2^I, G3rC 



!• ContinuBu 



Id. V/hat hxuman units T-^ould you use to 
measure: 

the height of a horse 
a mouse 

e^ Child^'en miy also use arbitrary uni'v-: 
which are convenient such' as a pier : 
of string, paper, strides^ etc^ Be 
sure they compare results « 

f. This preparatory work mil hopefiiL2.>' 
lead children to realize the need fo:* 
standard units. Here the ruler-— 
inch and centimeter and the yard mai' 
be used, 

go Ilaterials pi^eparsd by the teacher--- 
paper pinned •'*.o the x^all^, lines on 
chalkboard and floor;^ etCc can now 
be measured and results compared to 
show value of standard unitSo 
h • Addi son -We s ley : 

Book I'-pp. 307-^310 
Book 2-pp. 281.-.28U 
Book 3 -pp^> 1-15 

Book 3 "Revised Edition-pp« 161^-177 
±v See activity ;'/!« 

jo S.RnA^-Grade 2-*pp, 203-205:, Linear 

activities, 
ko Scott Foresman-Book 1^ Grade l^-npo 

226 

1. Scott Foresman-Book 3-??^ 86-88 

ra« Suggested reading for teacher help, 
McGraw-Hill, Teaching El ementary 
Scho ol Mathematics for U n der standin f^ 
pp. 383-389. ^ 

n. See Recommended Lintj Item 

0. See activity #22 

p. Evaluation may be done through teacl. - 
observation^ 



LimR AND METRIC mSUR33'IEM 
BKH^ FOOT, YARD, CEfWEISTER 



IV. MEASUREMENT 



(}h'-f'^: Gg-R, G6-R 



2« Learner can^ when asked, measure 
various lengths in feruis of 
inches, feet, yardss and centi- 
meters with 6^% efficiency and 
gain an intuitive iinderstanding 
of iraileo 

Readiness: Learner is familiar 

with inch, foot, yard and centi- 
meter as standard uni.ts of 
measure^ 



2ao Tfritten iiistxniCoioias for individual 
Tjork might be. somewhat as folio wac 



8 

7 - 

6 X 

h - , 

3 X 

2 - 1 I 

1 - 



12 3 
yBrd 

A simple graph can be made shotting 
conversion of feet and yards. The 
discovery of zero (0) can be made.. 
Urite down thir.v;s in the room that 
you think are abo.ut one foot in 
lengths 



Objects 
estimated 
as 1 foot 
long 



Measured 
length to 
nearest 
inoh 



Error to 

nearest 

inch 



TJindow 
pane 



9 inches 



3 in Cher 



Hot/ many feet in one yard? l^frite 
down hoi-/ you found out. How long i-: 
one of your strides? (to nearest 
Hark a yard on the floor o How much 
shorter is one of your strides? (to 
nearest inch) Measure the length c.l' 
the classroom by striding ^ Now use 
a raler (which one?) and work out 
your error ^ 



ERLC 



LBJEiR AI© lETRIC I-MSUREI-EOT 
BTCH, FOOT, Y/iRD; Gm^BETm 



IV. MEASUREMEtiT 



2 • Continued 



2c • Get a large piece of paper and draw 
lines like these ^ much bigger^ with 
a ffelt pen or crayon, Ifeasure the 
lines. Think how you can do thisc 
Estimate first a 




d. 



VJhat is the length of your foot? 
Drax^ around it on a piece of paper 




like this 



Draw around other children's feet. 
Try to find the longest and short- 
est in class* 

If a tnan's foot is a. foot long, 
how much shorter is yo"ars? 

e. Measure your height (how?). Measure 
your partner's height. IThat is the 
difference between heiglits? If you 
stood on your partner's head wliat 
would your combined heights be? 
f c Addison-Wesley: 

Book h-ppo 1-7, 23 
Book ^-Heasureitientj Lesson l-p« 18 

Lesson 8-pp. 236 
ft 237 

Book 6-pp, 20-21 
go See activity ul 

h. See activity i;i2 S: 13 

i. See Recoinmended List, Items 2 & 3 
3. Activity 23 

k. Evaluation - Complete the f olloiri.ng;i 

U8 in = _f t 2 mi = ft 

6 yd = ft 2 mi = yd 

33 ft = _yd 5 yd = _ in 

33 ft = in 288 in yd 



EKLC 



LBlEf'Jl Mm METRIC mSUREiSOT 
IrlQH, FOOT, YARD, CEKffBETER 



G6>-R 



Learner can gain an intuitive 
understanding of the meter and 
its prefixes. 



LHWAR AW METRIC 

PERII'4ETaR 



hm Learner can, when asked, ineasure 
» and/or coinpute the distance 
around polygons xd-th 85'^ 
accuracy. 

Readiness: Learner can measure 
with some acciiracy varying 
lengths in inches, feet, and 
yards, meter and centimeters. 



3a a Addison-lfesley 

Book 5-p. 28I4 

Book 6-pp. 26r-263 
Use of centimeter rulers and meter 
sticks 

c. Suggested reading for teacher help, 
McGraT7-Hill, Teaching Elementar;^^ 
School Ilathematics for Understanding - 
pp- 383-389 

d. History of the metric system, see 
Th e World of Measurom ontj "Jebster 
Publishing Co. -pp. 1^9 



IS'ISURS'-EIIT 



IV. imSUREMENT 



Gli-S^ Gg-R^ G6-R 



Ua. 



b. 

c. 



Addis 0 n-W e s Icy : 

Book ii-pp. lli-17 

Book 5-pp. 50-51 

Book 6-pp. 20^21, 239 
See Recommended List, Item 3 
.additional practice, or testing, 
Scott Foresman-Book 107-109 



ERIC 



LBTDIR MKlSUREI'ISilT 
CIRCUI'lFSREirClJ 



.G6-S 



5. Learner can compute the circum- 
ference of a circle with QS% 
accuracy/) 

Readiness: Learner is familiar 
with computing perimeter of 
polygons . 



5a, Addison-Wesley-Book 6-pp. 282-283 
b« Another way to find circumferencos 
Cut out a circular piece of paper 
\dLth a radius of one inch. Tferlc a 
starting point on a circle and on 
a line segment • 

Then roll the outer edges of the 
circle along the line segment until 
the starting ix^int is reached. Then 
moasure the distance betiTeen the 
points. This is circumference. The 
same can be done xilth larger circles. 
Tc» prove this use formula: 
c 2 X r 

c. Evaluation 

Using the formula^ c »ThD, have the 
pupils compute circumferences for 
given diameter.. Example: 

(a) 6in (b) U ft (c) 8 cm 
Find the circumference of the 
circles trith the diarotors given 
above* 



6. 



7. 



MhUSURS^i^OT - ARM 



VJ. lEASUREIEMT 



G3-I^ G$-55 G6-R 



Learner can ±:/:\d or compute the 
niorober ox squares or square 
units in a tiro-diiriensional . 
dravang with accui'acy. 

neadinesc: Developed in Grade 
3 when learner is able to 
count tiie nuTsiber of squares 
in a ttjo-diinensional drawing • 



Lct-arnur uJ.ll bo -ble to find or 
coripute surface area of tiiree- 
dinensional objects with S^r^ 
ac curacy o 

Readiness: Ability to find 
area of place figures Td.ll 
prepare learner for objective 
two. 



6a. 



b. 



d. 



Addison-l/esley 

look 3-pp.> 1-5, 16-19 

Detormino area by counting the 
squares in the picture* 
?3ook U-pp. 1-3, 8-11 

Short cuts for finding rvrea used., 
but no formula 
Book 5-pp- 72-73, deTOlop ij^^A 
Book 6-pp. h?^h'3 
Make a square foot out of cai^dboard, 
dividing it into li|i^ sq in u^iing 
black lettering ink* 
Hake a sqiiare yard cut of cr^rdboard, 
divide into 9 3q f t ri.;ad altarri ite 
colors so each squarfj stands out^ 
Hang on wall. 

See Recomrnended list. Item 3 



Addison-Wesley 

Book h-pp. l8-21-no formulas uaed 
Dook 5-pp. 8U-85-use A = L x TJ 

to arrive at surface area 
Book 6-pp, I|2-U3 

Evaluation 

Find the area of the foUoidlngi 

C^) 8 (b) 12 

I h I h 



(c) 



32 



18 



Find the surface area of the follo^Ting- 



i^E..SUREHE:T - .iREn Ox' TRI.bCLE 



IV. MErlSUBSEirr 



G6-S 



8* Loarnor can find the area of i 
triangle using the formula 
A « 1/2 BH with 85:^ accuracy. 

Readiness: Learner has become 
familiar uith finding area of 
rectangles using a fornnula . 



Learner icLU discover that the 
two legs of a right triangle 
con be used in the f onmila 
A « 1/2 3H in applying the 
Pythagorean Theorem. No 
particular mastery is indicate 
here« 



8a. 
b. 



9a. 



Addison-V/esley-Dook 6-pp. 216-217 
r>nluatlon 

Given several examples of' triangles 
idth the base and heighth, the 
learner should use A «= 1/2 
Example: 3 = 8 II = 6 

A = 1/2(8 X 6) 

A « 1/2 X ii8 

A - 2h 



Addison-Wesley-Book 6-pp. 226-227 
Suggested reading for the teacher: 
The rythagorean Theorem s V^ebster 
Publishing Co. 



MLi.suR::ii:-.'T - ardi gf a circl:: 



IV. ^i-ElSUREIEWT 



G6-I 



10, 



Learacr xrill compute the arei 
ci a circle- tlirough the 
cliscovciv of the forriml:t 
A =Thxr2, l-o pra-'ticulir 
tlegroG Ox accuracy need bo 
required. 

acridiitess: learner hns become 
f ?j»uliar \T±th finding ."irei or 
rectangles i:id trian.r,les 
tarou::,h the use of forniulas. 



10a. ;.ddioon-Wesley-Book 6-pp, 296-??? 

b. ^co rieconriended Ijist, Item 3, for 
■^/isual aids that can be purchased, 

c, V'o degree of evaluation is rccojn- 
nended. However, teacher obser- 
vation is in evaluative device. 




IV. IIS/VSUREMEIIT 



11. 



Learner !;ill demonstrate an 
understandiii;:, of space geo- 
rTOtr;" t-irout^. the construction 
of a space figure, 

^.cdiiiet's: learner is aware 
of three diraensional objects 
through e:cpcriences ifith area 
and voluiie. 



11a. 



b. 



d. 



Addison-i-fesley 

Tlook 5-pp. 162-165 

loolc 6-pp. 208-212 
Suggested reading for the teaclier: 
Siiiger, Sets and Ilunb era. Book $ 
Appendix 1, Geomotry-pp, 377-395 
iSee Recoimaendod List - Iten '}3j for 
visual aids that can be purchased. 
Evaluation 

Make a 3-diinBnsional paper figure 
(suggefstions in Addison-4/esley, 
3ook 6^ p, 212) 



ERIC 



iV. lililSUREi-nilMT 



MEASUriEMZNT - \'Oi;JiC - LjXhJIO CAPACITx 



Learner iriLli^ through practic.7.1- 
e::periences, sain the intuitive 
uivierstanding that liquids imist 
bo leapt ii-i containers, change 
shape 1-rhen poured into 
difiCerent containers but that 
the araovmt reniains f:onstanto 
I;o nastery of stand :trd itieasurec 
should be expected. 

Readiness: Gand play, pouring 
sand into various containers 
before introducing inter play, 
is less j-iessyo 



♦12a. 



b. 



e. 
f* 



■/ater play is Indicated; with 
children working as individual 
or partners ^. 

Liquid contannei's should be trans-- 
parent so chile- -'en can see amounts 
01 iraterr Using the eye to measure 
capacity is difficult at best., 
Some exaiTiplcs of individual activities 
follov^o Directions caii be given 
by the teacher for the younger 
children who can^t reod* Children 
can xylite or*tell"the result* 

(1) You willL need some containers 
and a funnels Use the funnel zo 
avoid spillingo 

How many cupfu2,s fill the jug? 
How many spoonfuls fill the cup? 
How many jugfuls fill the bucket? 
llov; many teaspoonfuls fill the 
medicine bottle? 

(2) After some practice. JLike the 
above J standard measures can be 
used to fill the jugs^ahd buckets^ 
Ilstimabe first; then pouTo How 
many pints can pour into one quart? 
How many quarts pour into on€: gallon? 
lloxj many 1/2 pints can pour into one 
quart? 

If you pour three pints in a gallon 
measure, hov many more pints mil 
you need to fill it? 

(3) Young children shou7_d be en- 
couraged also to experr'iFient to find 
out approximate capacities of 
familiar vessels such as teapots, 
pop bottles^- liquid-soap containers^ 
.vddison-Wesley 

■•3ook 1-pDo 285- 286 
;2ook 2--PP. 285^286 
See activity 2 

vI>iraluation must be through teacher 
observationo 



03- 



Learner caii tell or shov how 
most familiar liquid measures 
ax^e interrelated and solve 
problems involving such 
measui'es iri.th QS% efficiency. 

Readiness: lixperience \7ith 
measures throu&:h sand and water 
plajTo 



Learner oan gain an int\iltive 
anderstandim^ of the liter as 
it relates to the quart. 



13a, 



e. 



Haterials for measurini;^ tt^.II st-U 
be necessarj'-'for the younger 
children or those i-jho •bhouf,"- oldC:r 
raay still need the practical c^:per 
ienceo 

."Examples for individual projects 
follow: 

(1) How many school inil*: contaijier 
can you fill from a pint con-- 
tainer? A quart container? \ 
gallon? 

(2) Complete this table: 



gal 1 2 
-It h 8 



qt 
Pt 



1 2 

2 



3 h 
16 

3 h 
8 



12 



iddison-^ Lesley 

Book 3"pp. 22-23 

'looks t4, 5 

scattered throughout 
3ee activities 2, 3^ if 
Sample evaluation 

h qt = gal 16 pt 

1 gal = pt 



, 6y contain materials 



gal 



liia. Addison-Wesley-Dook 6-pp. ^<62'-?A3 



3V> msuRBnaiT 



Q 3-Ii G li-It,Q$-S, Q6-R 



1^^ The Icarncrt wlien given a rect*^ 
angular solid^ can give the 
number of cubic mLta contained 
therein vXth BS';^ cfficiencyr 

Readiness: The learner is 
familiar \jith the inch and 
centimeter ruler - 



16 « The learner can gain an 

intuitive feeling for three- 
diinensional objects (suggested 
for grade 6) 



ERIC 



1S& , Addison 'WesXey 

Book 3-pp- 2-5i20 
Book li-pp. l-3i 12-13, 21 
Book ^-pp. 101, lUi-lIi5 
Jook 6-pp, 8U-85 
b.. See activities 3 and 27 
Cfl IDvaluation 

Addlsoih'Wesley'^orldJook 6, 2nd ede> 
p. 95 



iSa. Addison-Wesley-Book 6-pp* 206-212 



MEASUREMEI'IT - I.TSKOT 



IV, MEASUREHEIIT 



17 • Learner can distinguish between 
pint and quart and recognize a 
pouzKl in ^. familiar object like 
a pound of butter or oleo. 

Readiness: Learner knows such 
terms as heavy, light, bigger 
than J smaller than and that he 
can find out how heavy he is by 
:^^tar¥iing on a scale • 



17a. 

d. 
e. 



Measure sand in pints and quarts — 

two pints and one quart 

Use of scales for weighing children, 

apples, blocks^ sand, clay. 

Use pound boxes to recogi-dze size of 

a pound — oleo boxes or butter boxes. 

Consider size of milk cartons from 

cafeteria. Use sand or water to 

experiment pouring into pints and 

quarts • 

Using a balance scale and a box' of 
weighing mat^^rials (sand^ nails, 
beans, pebbles, etc) children can 
answer such questions as: ^rTiich is 
heavier — a cup of beans or a cup of 
sand? 

For evaluation ask child to demon- 
strate the fact that sand is heavier 
than beans and that tvro pints ©qual 
one quart. 



ERLC 



1^ , iiDA3UR;i]j:;:T 



G3-I> Gh-S, G6 



l8c Learner can weigh objects to 
detezTTiine which of two is 
heaV3,er^ use the scale to 
ineastire pounds and ounces, 
and solve probleins luth the 
ton, ounce, and pound to 
efficiencyo 

Readiness: Learner is familiar 
X'jxth weight and can tell which 
is heavier or lighter of two 
objects He also has some 
familiarity TJith pint, quart, 
' ' aha pounds 



L8a. 



d. 



.Ge^in wiLh balances by discussing 
the seO'-sr}.w, or balance when walking 
along a wall. Build a balancing 
device foi- use in the classrooiiic 
Continue vTith comparing weights 
of objects intil pupils are able 
to use the word "balance" iri-th 
understanding., Examples of halancet* 
are? 




Continue by beginning vri-th somethirj 
familiar, such as a pound of candy 
as a standard of measure. Then 
relate this to measuring a pound of 
sand, wheat;, e+yC^ Class discussions 
might load into a list* of items 
purchased by the ounce ^ by the 
pound, and by the ton, 
Addison— /osley 

Book 3-p, 100 

Book U-p. 277 

Book 5- pp. 23S-237 

Book 6-pp- 262-263 
Sec acti^'-ities 1 and 18 
Evaluation 

3 lb = 02 

8000 lb - 

35 o^ = lb 02 



ERIC 



G3-I. GU-S 



19- Learner can find freezing^ zero^ 
belovi zero^ etc./ on a siiTiple, 
perhaps toy or handraade ther- 
mometer \riLth reasonable 
efficiency^ 

Readiness! Learner is aware 
that a themonetcr ij? ujed 
to r.ieasure his tenperature and 
that hoi; cold or irarm the day 
is^ is described by the word 
temperature o 



i:?a. 

b, 
c, 

d. 
e„ 



h^ 



See activity '.^9 (child v.nde ther- 
mometers) 

■Yctivities /lO, 3.1, 1? 
Addi 5 o n--. Je s ley : 

jook 3--P0 9a 

noolc ): 'p. 203 
.\ blQ, holpi Scott ?oresman^ Teacht :-' 
"Idit ion- -Book U-pp. 30-33 
let various pupils tell about the 
hottest zx\l coldest Kcather they 
h?.v.-: ever oxperienced,v Draw a 
temperatuv'e scale on chalkboard 
and relate to number line. Point 
out zero as dividing pointo 
Aslc various pupils to keep a log 
fox one Tjeek of the highs and loirs 
in temperatures of Sheridan recorded 
by the txather bureau-* Some childre- 
could do this for other cities and 
tcnpcraturus could be conpared. 
Recommended List - .."3 and l\ 
■Svicccstcd reading for teacher help — 
'■/irit lime tic Tcncherj'' Oct« 1963^ 
pp. <%^^S9 

■jvalu 1^*1 0:1 - Teach^^r ob^x^rvation may 

\\c: d ' 0 dctcrrdr..' ii^-jdr-rfrt abiding 
pupil ' T. le am j. iig 



ERIC 



20. 



IV. , mSUREi-ISnT 



G5-R,_ G6-R 



The learner can solve simple 
problems involving degrees 
above and/or below zero on the 
Fahrenlieit thermometer with 
accuracy. 

Readiness: Learner can read a 
Fahrenheit thermometer and 
understands that a thermometer 
indicates temijorature. 



20a. 



b. 

c« 
dc 



e<. 



xlddison-V/esley 

Book 253 

Book 6- -p., 59 
See activity :/-l 
See activities !^9y 10^ 11^ 15 
Suggested reading for teacher holr* 
«'Aritl-imetic Teacher," Octc 1968, 
pp. "^^'0-^69 

Recomr.en'iled List - ,;'3 and h 
J^/aluation (possible sample) 
Convert each Fahrenlieit tenperatiu-'e 
to Centigrade 

(a) 50^ (b) 92^ (c) IV (d) 167' 




K-I, Gl-^I, G2-S 



2\c Learner can tell from the clock 
face the time (l)to the hour 
(2) the half hour (3) minutes 
past the hour in terms of 5 
mnutes or multiples of 5 to 
85/i efficiency. 

Readiness: Learner is axiare 
that clocks and watches "tell 
time." 



21a. 



b. 
c. 
d. 

e« 



Addison-Hesley 

Book 1-po. 195-198 

Hook 2-pp. 133-136 
See activities !rh-l 
See activities Ifllx^ l6j 1? 
Recommended List - ,;^10 and 11 
Evaluation - See SR;i materials for 
examples of testing devices o 



MEASUREME^rr - TBffiTELLIMS 



K-I,'Gi-i, G2-S 
G3-R3 gU-R 



22. 



Learner con solve problems of 
addition, subtraction and 
raultiplicatiori in clock arith- 
metic • TM.s work is optional 
arid for enrichment • 



22a^ Addison-W£3ley-Book h-pp« 230-235 
be For evaluation ths following cou:r! 
be used; 

(1) 2 hrs after 9 o'clock is 

o'clock- — 9 + 2 ^- 

(2) 8 hrs after 6 o^ clock is 

o^ciock — 8 + 6 = 

(3) 2 hrs before 3 o'clock is 

o'clock 3 - 2 = 

CU) 4 hrs before 3 o'clock is 

o'clock 3 - U ~ 

(5) $ hrs before 8 0* clock is 

o'clock 8 - 5 = 



ME/ISUREMENT - CALE!]Dj\R 



GI-I3 G2-I 



23« Learner can name the days of the 
week and intuitively learns the 
months of the year through 
constant discussion of the 
calendar. 

Readiness: Learner is aware 
of time through usage of the 
vx^cabulary: Today, yesterday, 
tomorrow, this week, etc. 



23a. The days of the week becone impo^'tan"; 
when we begin relating to Monday asi,. 
the first day of r:;hool in the week. • 
Sunday is chui^ch day for most p^opro, 
Friday ±c the last school day of • 
wee!:, etc,. 

The important months might be the' 
month in which the child was bom, 
Christmas in December, September 
Fhen school begins ^ etCo 

b. See activities ,:rl9'-22 

c. For evaluation, activity -/l? may bo 
used effectively through constant 
use with teacher cbsorvationc 



MSkSUREMENT - CALELIDAR 



IV. imSUREi-IEi-?r 



The learner wdJ. 1 bo able to tell 
TO.tli 85y^ efficiency: the 
nrmiber of seconds in a riinuteT 
minutes in an hour^ hours in a 
day^ days in a week; \:oeks in 
a month and ynar , :T;on•^^G in a 
year. 

Readiness; The loarnor is 
aware that the calendar shows 
dayso In previous grades^ 
days of the week and holidays 
are located and the month 
naiTied^ This is done as a 
daily routine but mastery is 
not stressed* 



25. 



Learner can gain an intuitive 
understanding of decade, 
centuiy^ millenniunr 



UC 



2hac Addison-Hesley-Book 3-pPo 217, 280 
bn ;.oitivty //8 could be used for 

grades 3 and k 
c. Recoimnended List //3, tvo filmstrii:: 

on the calendar 
do Evaluation 

Covpleto the following: 

208 wk *= ^yr 

I4 hr ~ niin 

da = 72 hr 

sec = 3 Tiiin 
da = wk 

5 yr = mo 

I4 yr = da 



25-* Addison-VJesley-Book h-pp. 3U-35 



ACTIVITIES ME/iSUREIffiNT 



!• The following is a 
December 1967, p. 652» 

Item 

Clocks 

Thermometer 

Kitchen or baby scales 

Cubic-inch blocks 
Cubic foot 

Square foot 
Square inches 
Milk Contair^ ^rs 
Egg Cartons 
Gallon Jug 

Weights (or sand etc) 

Baby bottle, with 
ounce graduations 

Kitchen iwaasuring cup 
Coffee Cup 
E|ye dropper 
Funnel 
Teaspoon 
Tablespoon 
Ruler 
Yardstick 
Tape ineasure 
O 

ERIC 



suggested list of materials from Arithnctic Tc:^chir . 



Source ypst 

Old clock f rvor.i home ^ ' 

Supermarket or* hardware Under $l,Cr 

Used furniture store., Under ^il.C3 
Salvntion ..rmy, GoodTrill 

School Supply Co, Undor .'^•3^00 

R.H« Stone Products, Box hlh, Under ^^^^OC 
Detroit 

Cut cardboard CO 

Tile store Under $1.C0 

Home $0 

Home $0 

Child donation $C 

Various $0 

Child donation $0 

Supermarket $o25 

School kitchen $0 

Medicine bottle $0 

Supermarket $0 

Kitchen $0 

Kitchen $0 

Teacher $0 

Lumber company $0 

Hardware $1 



2. Helping M'ther 1-2 

Purpooc: Recognizing 1/2 pint, pint, quart, 2 quart 

Materials; aipty milk cartons— 1/2 pint, pint, quart, 2 quart 

Directions: You are about to b.;ing in the milk the milknan has Just left at 
your housc^ ..lex will be the milkman and leave some milk at sonone's house. 
That child will tr±:.z the irilk in. put it in the refrigerator (table) and tell 
the class v^at he brouight inr For example: I brought in 2 quarts of milk ard 
1/2 pint of croam^ Continue using different milkmen. 



3 • Mr» Measure Man 1- -3 

When teaching liquid measure, 'ise a figure called "Hr. Measure Hin.^ He con be 
inade out of bx^istol board with a rr'X hat;* green hands and feet, yellow legs and 
c^rms, i^tc face^ ind Mack bod;^. Useful in helping children understand 
relationship between pinbs, quarts, ind gallons^ 




Each child can make hi3 own clock from a paper plate with large numerals cut 
from a calendar and pasted around the rim. Use two strips of Oaktag for hands 
and a paper fastener to bo]d them together* 



$9 An Unusual Cloc k - 2 

The second grade children in one class found the problem of learning to tell 
time much easier rind more fun with the aid of a large table-sised clock* This 
clcck^was originally -i round dining room table, but with the use of a saw and 
a paintbrush it became a worthwhile learning tool. It's height is 23 inches 
from the floor- The large biick r/omerals are easily read even at a distance • 
The moveable haiids art bolted on through a hole in the middle, and can be 
removed when the table is to be 'irred for other pxirposes. 
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Arr.oT^.'',!.: Vzsl &\?.lk to drai^ vcr:/- large clock face on the schoolroom floor# 
Oit tl:3 har-lr , Take two ribbon streamers* Have a child sit in the center of 
thw r]c \-: ::r7.d cno tnd cf each ribbon. Let one ribbon (the minute hand) 
extend tc tl*-. vyr. of the clocks Itoke the other ribbon (the hour hand) 

noticc':bV shcrtcir 

Dpre.^tionrje Tcday ycu are going tc make a Human Clock. There is a large' clock 
face djr?.v'A oi vro Tlocr. I an going to choose two helpers to hold ribbon, 
v:;ich i.ill be vlie !>•; . of the clock. One lie vrLll call Mr. Hour, the other MLse 
^alV1tCr .our will hold the six)rt ribbon and walk around to make the clock 

ray thj diTcrei/u hours that I name, Iliss iiinute may hold her long ribbon at 
unt: tic lc?rns the v7ork of ilr. Hour. Then she will move to show the 
''lr'\tec: (Lc : erch pr.ir of children illustrate several examples) This is very 
rood for slo.: l.^arror?* 



7- Wh\c Tlge Is It? 1-3 

rlatcrialr:: H-^nd vndf; paper plate clocks. Divide the class in two teams. 

Directions: 7. u Ml show this clock to the first person on team A« If he can 
tell r.ic what tiitK) the clock shows, he will win a point for his team. I will 
reset the clock and show it to the first person on team B and so on« I will 
keep track of your scores, ;.t the end of the playing time, the team with the 
highc.it s-^ore v;ill be the winner. 



Children vxxj construct their own calendar as an aid tc iinderatandtng how day* 
and monthn are meas\a*ed. T^te twelve 12" x 18" sheets of eonstmetion paper| 
ruling v,he ?.ouDr part of each sheet in 1 1/?'* squares. Help ehildran fill In 
squares with the correct numbers for each month and to note that some aquarca 
are left blanlc. Children also learn tlie names of the days of the wMk and 
may record important holidays. They may even illustrate the holiday aueh as 
a turkey foD' Thanlcsgiving* 



9*' Making a The rro meter - U 

The abler st ident may devise a largo thormomBter in lihich the tube of ll jq:iii d 
is represented by a movable string. They will need a piece of cardboard 
5" X l8*^ They should draw the outline of a tube and copy the ealitoation 
marks and n^omsrals from a thermometer. The scale should range Arom apprdx* 
imately 20 degrees below zero to 130 degrees above. Holea should be made 
at^both top and bottom of their tu^e illustration so the string can be 
inserted. One half a piece of heavy white string should be colored rod«« 
the string being about 32 inches long. The white half 6f the string should 
then be inserted through the top hole from the front, and the red lialf 
inserted through the bottom, hole from the front. The two halves should be 
tied at the back of the thcjrmometer Just tightly enoufl^ so that the newly 
5^ -med band of string can be rotated. 
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10c Place a vjontlior ther^oir!?tKi' out -de •^.ora pupils cvn oasily read it. Ask 
then to read biie teiqperctiuB at luuch time aiid again before they go home for 
the dayo A record r,ou3<^4 bo kept or^a bar graph made. 



llo ffiive "»^-rlou3 -•f thr;:nKrvwBtors brouc^^t to school — cooking, fever, 

weather, etc- Int^^u'^e th3 naine Fahrenheit. Explain hoH the colored liquid 
in the tube i orkn !fhon ihe air around tto tlierraoraeter grows wanner, the 
liquid grows ;ir:inrar, expands arjd fills fiiore space inside the tube« When the 
air grows cooler, i he l:'.oaid cor^raots and goes down to take up less spacoo 



12 ^ Equiv alents 

Itike a set of oaro^: jor. -c-'nirg on fjront axti back s^ish inforxnaticn as follows: 

^ 3 ft ^JsT^ .JJMLI lliVsq in « ?sq ft (1) ^ 

front bank front back 

Put c'drd& on the table f ;\^e up and h* -c pairs of children compete by taking 
turns to 6n.pply the ml^jtslng nuriiber- Cards incorrectly answered can be put in 
separat'e pi for stady. An individual could also use these for studying^ 



13- TWO Dee p 

Foinn two circles as for the ou^door game of the sam name. The object is to 
keep one^s place in the inr^r circle , The teacher or a pupil flashes a 
neasurefflsnt equivalent ca 1 foot » ?in^ otcn and nods to some child in 
the inner circl3i» He lUJSu give the correct answer before his partner in the 
outer circle or change places wi';h him.: Caution should be used in partner 
selection so that th'^ partners will bo rcasqnaW ,!_equal In ability* 

111. Ti_c!< jTcrk 

Togged put with caixJboird ov pie pla-lr^s, each iri.th a number from 1 to 12, twelve 
children stanu in a circle r^o foi*m a rlocko All face the sane direction* A 
•"^lirteenth chl (U ^«lic cuckoo, goo3 to the center of the clock face holding two 
dangling strln'^s,** cr3 block to rcprosent the hour hand and one red for the 
minute hand«> The leader calln "five o' clocks" "5" dashes to the center to 
grab the black '^hovtr hand* strirg., while *»12" races for the red "minute hand" 
strings They mn bock with the strings to their positions in the circle* 
When the player in the center feols the strings are taut, he calls out "Cuckoo 1" 
The game v/ili get harder :.?ion tho leader coJls a nrtnber that the children have 
to puzzle out J such as "five flftj-Civo or five to six*" Then six and eleven 
must dash for the string? StiH. later you rdght try a few time problems^ such 
as this one: It takos 20 minute.-: for Jano to get io school* She leaves home 
at eight o'clock* What time does she get to school? 
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l5o zipper Ther-jnomste rg 

This is good for teaching negative and positiva n^uriers and makes It more 
Fieanin,^ful and easy ho read,. Sl/t a pines of cardboard and sew or staple an 
18" zipper in the slit.. j:>!::o apprcpviabe jnarJcin^s beside the zipper on the 
cardboard. Paint the •'.ape of the zipper on* bho cardboard^ with bright ired 
nail polish so it s lands ouv, Ear:Ii morning, let one child take the outdoor 
reading from a theniometr ; on the outside of the window,. Then odjtist the 
sipperr Additional f.heinnometer reading can also be taken during the day If 
a marked change can bo aslrc^d co tell the df.fferen"je in the number of degrees* 



^^'^ Tiff, Tolling 

*irouni tivo per :on^.:..tly i::.ir! :d clr: •?s on the gym floor, children learn to place 
evenly the nv.vv rals fi-cv; 1 ' ; rough 12. Ti:o teans of partners play "What Tin© 
Is It?" l/hon 7ea'.'?i' car--, "F;.\g rJ.n ..te.o ':o -^-.lirre," one partner steps In 
fi'ont of 3:> obl.er r ^ep.-; outside We cj.Lrr..^: oppocdte llo Partners In place 
first ccore for thefv '.earn.. 



17e Time TelJin:; 

The circunferQiise of a r.'.. orlr dra:m on heavj* paper or cardboard represents a 
roado Twelve o'rlor>: ic "hoirr'i" and j.a mnrl;ed by a skstch of a house* A stop 
sign Is located at ci:c o-cloc?:, Diaiance narkera Irdicate MINUTE MII£S between 
the hours. Coimt by fives '^o answer:: "How far is It from bone to stop sign?^ 
"How far from stop sign to hrrieV'* "Hot/ far from hosne all around the road back 
to horns?" 




18. Let each pupil use a bathroom scale to weigh himself and weigh another 
object, Tl^xTi subtract to find the vtt !,ght of the object. The poipils could also 
weigh iiidividual objects^ then ueigh them together to see if t*"'e coinbined weights 
will equal the s\xns of the individual weights^ 



19^ For cpenin^ exercises, name the inoiith, the date, the year, and the day of 
the v/celc. You ni^ht like to set this up on a rotation basis so a new pupil is 
selected 'each day for this naming process. 



20c The Birthday Train 

This consists of v.n engine v?i.th twelve cars reprc?=ienting each month of the year. 

Pictures are talcGii of all children and placed on the car of their birth month, 

Folloi; up vriLth periodic discussions of the train in relation to the monthly 
birthdays . 



21. ^sk the pupils to locate birth days of important people and" dates of 
important events r For example: February — ^^/fashington's birthdayj Lincoln's 
birthday, Beethoven's birthday^ etc.. 



22, Make a large construction paper birthdr.y cake. Make a candle for each 
child^ including the month, his picture, and the date of birth. On the child's 
brithday, place a large flare upon his cai-idle. 



23. Mar tiaiT^ Ilea sxx re Man 2-0 

Materials: i^ke ''lir.^ Three of construction paper^ Body = 1 yard long. 
Feet = 1 foot long. Toes = 1 inch long3 Different colors cf paper cculd be 
used for different measurements. Width and head could be the size you choose. 

Directions: Children could design their own Martian Man but must use yard- 
stick and ruler o 3y making their own they see the relationship of cornDtnon 
linear measureinent. ^^^^ 




One 
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2iio Le n gt hy Pr ob le m 



One person in the class will be the loauero Uliile class inhjibers put their 
heads on the d(':sk.s with oyes closed; tho leader measures; ai. cbjGct in tlio 
rooiUr lie then telj-s the ci^ss the length of the objecto Pupils \rill then 
need to guess "what the object Pleasured might bo and prove it by rneasurint^; 
the objects The first person tc guess and r^Ksasure the correct object vill 
be the leader for tho next roundr; 

M!i"t^orials i tuo packs of cards (on ccch card is a clock face shciring a certain 
tijme and below it the tine is written out) i!o two cards arc alikc^ The 
second pack is like the first except the tiine is not bitten on each card« 
Markers :''*or childreUo 

Directiorss Cai^ds without biine written on than are dealt, face t.p, Each player 
has the sa^ nuinber of cards (about 8 is good),, "^^^hen everyone is ready the 
caller v;ho has cards with time shorn and written holds his cards and reads 
them one at' a tiine^ Each player places a marker on the clock vjhich shows the 
time called^ if he has ito The first plajtir to cover all his cards calls 
MIDNIGHT^ The caller then checks the player to see if he is correct by having 
him read the time on each clock back to hjOHo As the player reads, the caller 
must :^±nd the corresponding card among the cards called during the gamee 

' Rege^rc h Fxm 

Umye is a list of measurement terms, some of which are now outmoded. They are 
interesting however, and might provide a good activity for a fast learner (or 
a group) o After researcl'iinr; these terms a child might prepare a bulletin 
boajxJ. for the class.. 



pottle 


noggin 


gill 


furlong 


gaggle 


bolt 


fathom 


ell 


cubit 


pole 


hand 


vara 


palm 


hogshead 


span 


skein 


digit 


cable 


yard 


hanlc 


joumrd 


league 


inch (3 barley corns) 


decade 


link 


miUenium 


chain 
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27* He ctor a nd the Moldy Cheose 

Hector's mother gave him n cube cf moldy cheose • All sides t^ere covered with 
noldo Hector cut the cheese into 2? little cubes tis you seo beloTr* 

A« How many of Hector little cubes of cheese had no meld? 

Bo How imxiy had just one raoldy side? 

Co How many had two roD.dy side s? 

Hovr many had three moldy sld2s? 
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mSURSEIiT - RECOIIISMDED PURCKISE LIST 



TR.Vi]SPiJlS: iCI3S 

Instructo Products Coc 
Philadelphia^ Penn. 19131 

389 Dry lieastires 
389 linear Measures 
389 liquid Measures 
389 V/eif-ht 



Eye Gate Filmstrips 

133H Ifeaning and Use of Fractions and Ifeasures 

162G i*5asures 

162H Perimeters and Areas 



McGrnw Hill filmstrips 

How a Day Passes 
Busy Week 
Month 
Year 

History of Area 

History of Calendar 

rlistorj'' or Time 

History of Linear Measurement 

History of 'feight and Volume 

History or the Ihurber System 



Society for Visual Education, Inco 
537-21 Calendar, Tinse and Temperatiire 

532-20 Sixice Geometry, Surface and Voluxnes of Space Figures 
532-15. Using Measure: : - Time, Temperatui^e, Linear, Liquid, Dry 



DITTO MiTEaL.LS 

Jenn Publications 
815-825 r.r itir:^3t St. 
Louio'ville^, Kjo ii62C6 

1-150 ThenaometGr - Gr. 1 3--33li Linear - Gr, 2 B--337 Ruler - Cr, ? 

1--151 Clocic - Grc 1 B-335 Ruler - 2 B038 Therrrw.Tv^'.ps- G 

B-333 luinear - Gr^ 2 3-336 Ruler Gr^ 2 B^hl - U3 CJock 
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Ideal School Supply Co« 
3JI000 So, Lavergne xive^ 
Oak Laim^ niinois 6oU53 

Metric Place Valv.e Chart #777 - •$2.$0 
Perimeter Area Board - j?763 r $3«25 
Meter Stick - ii'V?^ - $,^0 
One Cubic Yard - i"776 - $7.50 Grades 5-8 
Cubic Foot - >/76l - $2.20 Grades 5-8 



RECORDS 

Catalog, Learning Arts 
PoO. Box 917 

l/itchita, Kansas 67201 

Learn to Tell Tiiue With Grandson Clock $1«89 Interesting for primary grades 



Gi\MES 

Hilton Bradley- 
Springfield^ Mass a 

Tell-Tiras Quizino 



A NEW AiO a:CCI T PD AID A 
General SlectriCj 

Radio, Phono, Viewer - looks like a T«V. set* Synchronizes n record and film 
stripo Records are titled Show'n Tell. Those especially suited to nfiasure- 
ment are (l) Time, (2) Days, Weeks, and Seasons of the Year, (3) Clocks Record 
Price: about $1^00 (includes the tape) Viewer about $35.00. 



aDDITI OILlL ij.TSRI;;L5 

Addison-\/esley ~ Duplicator Masters (Robert fflxholz and Phares O'Daffer) 

Harcourt 3raco — Learning to Compute, 2nd edition, for inventorj^ practice and 
evaluation 

Merrill Math Series ~ Teacher's Edition 
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REcoGk^moi or >nnrr 



01*>S 
G2-S|E 

G3-6-R 



I. 



2. 



The learner will recognize and 
differentiate between pennies^ 
niclcels and dinss and also be 
able to recognize the cent 
aynbol (^) by counting play or 
real money or by circling the 
correct anxnmt shown on a 
written page with 85SJ accuracy. 

Readiness: Coxinting skills. 



The laamer will recognize and 
differentiate between quarters, 
half-dollars and dollars and 
recognize the syrtbol for dollars 
($) by counting play or real 
money or by circling the correct 
anount shown on a written page 
with 85r^ accuracy. 



la. 

b. 
c, 

d, 
e, 
f. 



2a. 
b. 
c. 

d. 

€. 
f. 



Addidon-Wesley^Orade 1-pp, 33-31, 123- 
121, 179-180. 

Addison-Wesley-Grade 2-p, 1?1, 
Ho, 1501 Playstore cash register 
7"x7"x7" by Ideals 

h?o'5 $601-593li Toy noney from Ideals 
Real Money 

See activities #2, 3, h 
Refer to raatez*iala page 



Addison-Wesley-Orade 2-pp, 271-272 
Addison-Wesley-Orade 3-p. 108 
Jenn Publications-Grade 2-No's B351 
through B359 

Jenn Publications-Grade 3-No»s C97, 
C165 through C17l 
See activities #1-11^ 
Refer to materials page 



Readiness? Counting skills • 



MONEY OPETJ^TIOIIS 



V. HOMEI 



Gl^S 
G2-.6-E 



3, The learner iri-ll demonstrate an 
understanding of money value by 
solv:lng problems dealing with 
monc'f irith B^^o accuracy. 

Readiness: Computation .5li.ills« 
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3a, 
b, 
c. 
d. 
e, 

f. 

g. 



.f^ddison-V7esley-Grada l-pp# 193-19ii^ 
219-220^ 265-266^ 273-276 
Addison-Wesley-Grade 2-pp, 131-132j 
273-27U 

Addison-Wesley-<}rade 3-pp# 78, 60, 119, 
20U 

Addison-Wesley-^Jrades ii*^, liJidely 

scattered throughout the book 

No, 76U Dollar and Cents Place Value 

Kit-Orade 3-li from Ideal 

Refer to activities /S^l-lit 

Refer to materials page 



!• Qoli^ Shopping - Grade 2 

MBiterials: coins (quarters, nickels, jwnnies, diros) 

Directional "I'm going shopping with a quarter and a dfjae*'' gojLng to buy 

a book that costs UO^o Have I enough xnoney?" When a child aiaaw^rs he 
nost be able to tell what is needed* The child who is donraret gets to go 
ahopping next« 



2p Who Will Trade ? - Grade 1-2 

The child who is "It*' offers to trade a set of coins* Hs aajra for ex&znple, "I 
have txTO xiickels and one lenay^ Who ^dll t*ade with m7^ He calls on a 'child 
vitio raised his hand*, The child xwiy offer Idjn one dime. If "It" refuses, he 
may have another turn^ If he accepts, he loses his turn because he has 
accepted coins of less value^ The ohilxlren Icve to ^catch'* each othep^ 

3« I Have - Grade 1-2 

Let a child pick u^i some coins secretly. To the group be will say ''I h«ve three 
coins and th^y have the sane value as 15 pennies. What coins do I have?" The 
child vbo answers correctly get the next turn* 



Cafeteria Fun 

Materials t Children i^ed pencils and paper* On the board draw itecis and their 
prises of things that cotiLd be bought in a cafeteria* Toy cash register j coins, 
Exaopleei 

Pi« 10# <f7^F7^ Hctdog 

Directions t Today you nay take some of your friends to lunch* Ihey trill ohtfoso 
.;hat tliey went and i v-' 11 pay for it* You vriLll need i>o write flour friends 
r/vne and what he w: ... wO c ' b on a piece of ^per» You will havfe to add up 
c .oh persons food and pcty for it* 

^5 Ho w Much Does the (^UIPU Show? 3-h-$ 

•*i ;ient liicas of Peru used a comiting devioe called a quipu* The quipu was 
ii-.»ie of cords of various colors, each with a special ineaningj with knots to 
record quaxititiea^ The quipu shown records the amount of money a Woman owed 
the grocer* The blue con^ shows dollars, the red cord shows dijnes> the green 
cord shows nickels aiid tiia yellow cord shows pennies* How much does the woman 
owe? $luli8 




Blue i V Yellow 

Red $ 9 Qreen 
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6. Nuxnber Idne 



To teach equivalent values, a number line on the chalkboard or a ohalrfc is 
helpful* 



o 

CD 

o 



o 

Q) 

o 

o 
o 



o 

Q 

Q 
O 



8 



Q 

Q 

Q 



O 
Q 
Q 
O 



O 

0 
© 

Q 
0) 
O 
Q 
Q 

Q 

0 
Q 
(2» 



® 



® 



® 



® 



<5v 



® 




50 



a. 



As children work with the number 
line bring out these equal values i 

5 pennies » 1 nickel 
10 pennies « 1 dime 
2 nickels 1 dlwe 
5 nickels =» 1 quarter 
2 dimes + 1 nickel » 1 quarter 
2 quaarbers •= 1 half dollar 

Extend to one dollar 
Use the nuniber line to determine 
different ways of making up 'given 
amounts of money: 3^0 j 70^, 

Use the number line to help 
children determine the coins 
needed in change • 



(American Book Co», 1966 Book 3) 



7. Flannelboeri to Demonstrate the Equivalence of Money - Grade 3-U 
Set up drawirgs or cutouts to show: 



cicel 

f 

o 
o 
o 



Penny 
1^ 



JO OO o 

ooooc 
o o o o o 
oooo o 



1 nickel is worth 5 pennies 

2 nickels are worth 10 pennies 

3 nickels are wortli 1$ pennies 
h nickels are worth 20 pennies 
and so on 



Dime 


Ni-kel 






o 


o o 


O 


o o 


o 


o o 


o 


c o 



Dime 
10* 


Penny 

u 


o 


o o ooo 
O 0 ooo 


o 


o o oo o 
^ooo 


o 


OOOGO 


o 


o oo 0 o 

OOOGO 



1 dijr^ is worth 2 nickels 

2 dimes are worth h rdckeld 

3 diJttBs are worth 6 nickels 
ii ujiTBs are worth 8 nickels 
and so on 



1 dljii9 is worth 10 pennies 

2 dines are worth 20 pennies 

3 diraes are worth 30 pennies 
k dimes are worth UO pennies 
and so on 



a. Refer to activity #2U - multiplication-division section. 



9. How Many Bills ? 

An interesting item for the bulletin board: 

A man has $80 in paper money in his pocket. He has the &4fflS mudxr of $1^ $2^ 
and $5 bills. How many bills of each kind does he have? Answer - 10 
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10« How mch did Jack Make? 3-l|-5 



Jack sold a rater pistol to John for 30^5 • John sold it back to Jat* for 20#^ 
Jack sold it -again for 35^ ^ How much did Jack iEake?*^Answerji 15#«^The 
original sale price of 30<4 was the value • Jack bought the pistol back for 
10^ less than its value and sold it the second time for 5^ more than its 
value. 10^ + 5^ = 150 



21m Selecting the Right Coins Quickly 

1, I^hich of these amounts could be paid idLth three different co:Lns? 
a* 300 bo 360 c^ 520 d. 600 

2. Which of these amounts could be paid with four different coins? . 
ao 37^ bo 510 c. 810 do 75^ 

3o Which of these amoiir^s can be paid with three different coins? 

a^ 160 b* 21# c. 260 do 350 

h. Ii^ch of these amounts can be paid with four different coins? 

a. 160 ho 310 Co Uli0 do 660 

5» Which of these amounts can be paid with three different coins? 

a . Ii50 b c 560 Co 7$i do 860 

6o l^^hiGh of these amovints can be paid ivith four different coins? 
a. 810 900 c. 960 d„ 980 

?• \^hich of these amounts can be paid -vjlth three different coins? 

a, 750 be 850 Co 900 d^ 950 

8m V/hich of these ainounts can be paid with four different coins? 

a. 900 b^ 95^t Co $1^05 d, $1^06 



12, What's I^lissing? 5-6 

For a quick quiz some day, duplicate some problems. In each of them leave 
out a part necessary in order to solve the problem^ For exan^^le, "Mrs. Jones 
bought a dosen eggSi, If she gave the clerk $1,00, what change did she get?" 
Children will need to find ^at part is missing (price per dozen), put in 
a reasonable figure for^the missing part ($%70), and then sol\^ the problem^ 
Another example might^e? "Bobby got a sweater at a sale for 20% o£f» 
What did he pay for ^the sweater?" 



J 



13. Globonia - Grade i; 



III a land called Globonia there was a king who could only coxmt to three so 
the mcney of '^onia had to be based on three. The coins of Globonia weret 



The globcnny was The coin of next The third coin was 

their coin of greatest valae was the Globona which 

smallest value. the globnic which was worth three 




1. 0 0 {i'j Here are three giobennies. They are worth (1) globnic 
and 0 giobennies. 



2. 0 © ® 0 O Here are five giobennies. They are worth (1) 
plobnic and (2) giobennies. 

3. ©00 '^'^O Here are six giobennies. They ai a tforth (2) 
xobnics and (0) giobennies. 

h. People in Glr^onia used 'only three digits, 0, 1^ 2, to aaine amounts 
of ironey. The chart shows how they used the digits. Fi.iish it* 



1 

one globenior 


r 


( lobnics 


lobennies ( 


two giobennies 


2 


! three giobennies or one globnic 






1 


0 


1 

, one globnic one globenny 


1 


? (1) 


1 

one globnic two giobennies 


1 


? (1) 


2 


' two globnics 




i 


2 


? (0) 


! two globnic; one globenny 




! 
1 


? (2) 


? (2) 


two globnics two giobennies 




1 


? (2) 





5. In Globonia the nuineral 10 is read "one-zero." It means 1 globnic 
and 0 giobennies « The numeral 12 is read "one-two," It means 1 
globnic and (2) giobennies. 

6, In Globonia the ^^luiiieral 21 means (2) globnics and (1) globenqy. 
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7. In Qlobonia the nxinieral 20 means 
8* In Globonia the nu;.ieral 22 means 
In Qlobonia the nimeral 11 means 



globnica and (O) globennies. 
globnics and (2) globennies. 
globnic and (l j globenny. 



Working vith the Globo na 

1« A globona was wcrth three globnics*, How many globennies was it 
worth? 

2» One globona ari one g?.obnic are worth (12 ) globennies ^ 
3« How many globennies are 2 globonas worth? TlQ) 

ll« Nine globernies are worth (3) globnics. They are alno worth (l) 
globonas c 

5« Fifteen glo>en:iies are worth (1) globona and (6) globennies. 
6. Suppose you wore in Glol.onia and a child wanted to trade you a 

globona for a gj_obnic and two globennies n Would you trade? (yes) 

Why? (you wou Z.d rscieve t he v alue of 9 globennies for 5 globennies) 
?• Suppose a chiid in Globonia wanted to trade twelve globennies for 

a globona and a globnic o Would it be a fair trade? (yes) \fhy? 

(l globona = 9 globennies, 1 globnic ^- 3 globennies 9 ^ 3 ^ 12 

globennies) ~ 

Complete the chart bolow^. 





; Globonas 


Globnics 


.Globennies 


one globona 


1 


i 0 


0 


one globona one globenny 


1 


0 


? (1) 


one globona one globnic 


1 


. ? (1) 


- - 1 

? (0) 


one globona two globnics 


? (1) 


t 

? (2) 


: ? (0) 


one globona two globnics 
one globenny 


? (1) 


' ? (2) 


i 

? (1) 


two globonas one globnic 
2 globennies 


? (2) 


1 

? (1) 


i 

1 1 

? (2) ' 


two globonas two globnics 
two globennies 


? (2) 


? (2) 


' 1 

! ? (2) • 



9» Licorice sticks in Glcbcnia cost two globennies each. How many 
could you buy for a globona? ([;) V/hat change would you get? 
(1 globenny) 

10« Apples cosi: one globnic and one globenny each. How many could you 
buy for a globona? (2) What change would you get? (1 globenny) 
If you bought a baseball card for two globnics and sold it for 
seven globennies^ ^rould you make a profit? (yes) How much profit? 
(1 globenny) 

12 • You want to b\iy some craycns that cost two globonas. You have three 
globnics and seven globennies. You need (2) globennies more. 



Ih* Money chart to use for teaching ''mahing cliange" 



Materials: one 2U" x 2U" cardboard 
one 2" X 2h'' for pocket 
one 1/2" X 2h'' for pocket 
two 1" X 1 1/2" for pockets 
many 5" 22^' for making problems 
play or real money 



example: 





n?.king chan 




you 
spend 


give 
clerk 


coTint 
chang-e 


you 

received 










18^ 

- 


1- 


m • • • • 


17:' 



Directions: Place problem strip on the chart. Pupil counts change silently. 
Pupils place coins on desks for amount of change needed. Have one child 
demonstrate next problem. 
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FILM3TR IPS 

Society for Visual Education Inc<^ 
13h^ Diversey Parlcway 
Chi cago , Illinois 606lh 

531-5 Money — Penny, Nickel, Diiiie, Quarter 



FILMS 

University of South Dakota 
Film Library 
Extension Division 
Vermillion, South Dakota 

"Arithmetic is Easy" — 11 rdnutes 
"Arithmetic in the Food ^Store" — 11 minutes 
"Making Change for a Dollar"— 11 minutes 

Intermediate 

"The Story of Our Money System" — 11 minutes 



TRAMSPAREHCIES 
Colburns 

2702 Montana Ave* 
Billings, Montana 59101 

Mathematics Readiness Series lliOO-"Includes transparencies on money 



RECORD 



American Encyclopedia of Learning through Music 
"All about Money" 



IDE«.^TIFYri«i Ajv^D NAhmiG C0«3^^0N PJ:AVve FIGURES 



VI, GBO.:STRY 



1. 



2. 



3. 



Given :Tiodels of circles, squares 
rectangles f and triangles (wir€>, 
paper or flannel cutouts, pencrll 

or chalk outlines), the student 
can identify, name orally, ai-d 
distinguish among the plane geo- 
metric figtires. 

Rt^adiness: Teacher obsearvation 



la, V/ith the use of a pegboard and rubber 
band the student can construct a 
sqi ■ re, rectangle, and traaiogle, 

b, Tho 5%ud,/nt xd.th th use of pencil 

or ':;./.alk >van make drawings of circles, 
r^c .:l;.Mn,/3let. p and triangles, 

c. See ^.ativJ tias ;ri-^f 10 » Hi l^i 15t 
17, 18, 



Given models of line S'dgments of 
different lengths, the sti^dent 
can identify the longest and 
shoi*test. 



2a., The atMent can further his understand- 
ing of the oono!j;»pt length by drawing 
a llvie segment <if given length (whole 
unit:i). 

b« L3t the student, oov^^ v'-ruct a line seg* 
ment of a given lerr'vh. For ejQample: 
Draw fi iin© ^ inciheb long. 

c. See activity ir 25 



Using a straightedge the st\xient 
can draw a recognizable square, 
rectangle, and triangle. 



3a, See activity /r 26 
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IDfflJTIFyUJG Am NAMmG COI^uaON PLANE FIGURED 



VI. GEOMETRY 



i3^I G^S G5-R 



U Using a ruler, the student can 
construct a number line and 
label the points with whole 
nmbers. 



4a. See activity -,!= 15 • 



5. 



6. 



JDENTKffTOlG AInID MAIdING SPACE FIGURES 



VI. GEOMETRY 



G3--I , G5-R 



Given a verbal description of a 
precise location in the class-* 

room, the student can locate and 
identify the point. Example: 
V/here is the place the floor and 
those two walls meet? 

Properties: Length, simple 
closed plane figures, and area. 
SEE HEASUREI-iEMT 

Readiness: To be able to 
identify and name common plane 
figiires. 



The student can identify, name, 
and distinguish among these space 
model figures (cubes, spheres, 
cylinders, and cones). These 
be wood or plastic solids, 
^ — — etc. 



can 

rolled paper 



5a. 



6a. 



Give the students verbal descrip- 
tions of precise locations in the 

classroom, and have them locate 
and identify these points* 
Example: T/here is the place where 
the t\To walls and the ceiling meet? 



I/han given models of space and plane 
geometric figures, the students prac- 
tice naming, identifying, and distin- 
guishing among them. 



IDENTIFYING AND NAMING COLMONSPACE FIGURES 



VI. GBOHETRY 



G3-^l G^wS G5-R 



7v| Usling a straightedge and folded 
I papei»i trhe stjdent can construct 
a right angle. 



7a. Stiidents, can make roiigh pencil and/ 
or chalk drawings (outliLnes) of the 
plane geometric figures,, 

b. Using a straightedge, the students 
can construct models for lines, line 

segments, rays, and angles and label 
them in the following ways; 




8^ The learner can construct a 
circle when given the centei*, 
the radius and a compass to use. 



The learner can be given a set of 
points to draw satisfying certain 
conditions which are given tc^ .him. 
Example: 

The set of all points one inch 
from a given point is a ( circle ) 

The set of all points contained 
in two rays with a coramon end- 
point is an ( angle )^ 





VI. 


GEOMETRY 


IDENTIFYING AJ© NAI'UNQ CCM-ION ' SPACE FIGURES 










G-T-S g6-R 



9. 



Using models incl\xiing a triangle 
right triangle, quadrilateral, 
parallelogram, sqxiare, and rec- 
tangle, the student can identify, 
name, ^nd dist:ing\iish among them. 



10. 



The learner can identify, name, 
and distingiiish among the 
follovn.ng space figm'^es when 
presented x^ith the models of a 
cube, right rectangular prism, 

sphere, cylinder, cone and 
pyramid. 



9a- 



b. 



From a group of models of plane 
figvires (wire, paper or flannel cut- 
outs, pencil or chalk outlines) the 
student can identify, name^ and 
distinguish among them. (Models 
can include; curves, line segments, 
angles, triangles, paralle^-ogranis, 
squares, rectangles, rhombus, other 

figvires could be pentagon, hexagon, 
octagon) 

See activities no. 7&8, 11-1^, I7, 18, 
21, 23-26 



10a, 



From models of space figxites (prism, 
sphere (hemisphere) cylinder, cone^ 
pyramid) the students can identify 1 
name, and distinguish among them. 
Models can be wood or plastic solid 
paper models, sketches etc. 
L.VJ. Singer, Book 6, pp. 392-^5 
(1966) 

See activities 21,23 and 26. 



IDEHTIFYTKG AMD HAi^m^]G C01340N SPACE FIGrUaES 



G4wl G6-R 



Perimeter (SEE tlEASURMEt^T) 

The st\^ent can sketch ax)d des- 
cribe parallel lines. Example: 
Parallel lines are lines in the 

same plane that never Keet, 




12. 



The learner can constrvict and 
describe intersecting lines. 




11. St\}dents can sketch^ give des- 
criptions, show examples of parallel 
lines. 



12a» Students can sketch, give des- 
criptions, show examples of 
intersecting lines, 

b. See activities no, 17f25# 



ERLC 





VT GTOI'IETRY 






Ai® SPACE FIGURES. 






.G5-I G6-S G7-R 



ERIC 



13 • The stuient can describe a plane 
geometric figure as a set of 
points. 
Example: 

A circle is the set of all 
points in a plane a fixed 
distance from a given point. 

An angle is tlie set of all 
points contained in the union 

of two rays vrith a copiinon 
endpoint. 

Readiness: To be able to 

name and identify space figures. 



l^t Th« learner can read and vrrite 
standard notation for plane 
figures. 



Concept of volume (SEE iiEASURE^ 
iiEi^IT) 



13a, Give students the centers radii 

for different circles and let them 
construct these circles usiJig a 

string or a compass, 
b. See activity no 25, 



l^a. The student can practice draTAring 
plane figures using standard 
notations. Examples : 




IS 



denoted by/^ ZAP 
is denoted by W 



iDENTimi'iG, imn^ and CONSTRUCTBIG PUI>1S 

MfD SPACE FIGIRES. 



VI GBOL-JETRY 



G5-I G6-S G7-R 



15. 



The leamc:.* can gitoe e:>icainples 
of I describe, and sketch 
perpendicular lines. Examples: 
Perpendicular lines are inter- 
secting lines that form right 
angles. ,The top edge and side 
edge of the window are 
perpendicular to each other. 



16. 



When given a pair of line seg- 
mentSf angles, triangles, or 
other i)olygons, the student can 
identify the pairs as congruent 
or not oongruent by matching 
the figures in some manner, 
(trace and overlay, cutouts, etc, 



J 



17. 



The stixient can construct a 
plane figure congruent to a 
given line segment, angle, or 

triangle with the use of a 
straightedge and compass. 



15a. 



b. 



b. 



Students can practice sketching 
perpendicular lines. They can 
describe them. E?camples of things 
perpendicular can be located in the 
classroom and outside. 
See activies f . 17» 25, 26. 



16a. 



17a. 



Have students tell in their oxm 
vTords what they think congruent 
angles and ti^iangles are. Jlave 
them through the use of cutouts, 
trace and overlay etc. show that 
two angles are congruent. This 
can be done to show that two tri- 
angles are congruen ; can be done 
with other figvires, also. 
See activities 6, 1?, 25„ 



Have students practice construct- 
ing plane figures that are congruent 
to given plane figures. Exa-mple: 





IDENTIFYIKG, Mi^rQJG, AND CONSTRUCTBTG ?Ul<iE 

AND SPACE FIGURES. 



GS-I G6^S G7^R 



18, Ihe learner can describe a 

given plane figure as a set of 
points. 



18a, 



19. 



The stident can describe a 
given space figure as a set 
of points. 



20, 



Perimeter of a polygon, area of 
any parallelogram and triangle, 
and volumes, SEE >iEASUREifENT, 

Kie learner can distinguish 
betvToen eqiaal and congruent 
figures. 



19a, 



b. 



20a. 



Let students practice describing 
various plane figures as sets of 
points, this can be viritten^or 
given orally. 

See activities ^ 25 and 26. 



Students can practice describing 

(written or orally) space figures 
as sets of points. 



^'Jhen given several equal figures 
and congruent figures the students 
can distinguish between the equal 
and congruent figures. Example: 




<f ABC =<f YBX 
<CxBG'^<fziP 




IDjaJTimi«. NAMIHC. AND C01^STRDCTINB PIAME 
AKD SPACE FBjORES 



VI GEC»1ETRY 



G5>I G6-S G7^R 



21. The learner can test the Pytha- 
gorean rule with the follo\fi3ig 
triangles whose sides are: 
(A) 3; 5. 



9 + 16 = 




(B) 6; 8; 10. 




36 + 64 = 100 



21a. See activity # I6. 



22« Using a strai^tedge and coinpass 
the learner can constxnict the 
)>leeotor of a given angle. 



23. Using a straightedge and compass 
the learner can constmct a line 
perpendictilar to a given line 
at a given point. 



22a, Have students practloe usiisg 

the compass and straightedge to 
bisect a group of given angles, 

Exaoiple: 



23a, See Addison-'fesley Book 6 p« 199. 



IDENTIFYIi^, 1^1/ ..iH^Ki , Al© CONSTRUCTING PLAlJE 
MID SPACE F3DURES. 



viGE:>jffim_ 



GS-I G6-S G7-R 



Using a straightedge and compass 
the student can construct the 
perpendicular bisector of a 
given line sement^ 



25. 



Given a line and a point not 
on the linef the learner can con- 

struct a line parallel to the 
given line through the given 

point. 



26. 



Using a compass, the sucrient can 
construct a circle -[-rith a given 
center and radius (or diameter). 



2^a. 



■^lave students draw several line 
segments, then using & compass 
and stPAightedgs studerits can 
bisect them. 



25a. 



b. 



See Addison-Wesley Book 6,(1968) 
pp 116-119. 

Have the students construct 
parallel lines. (Give a line 

and a point not on the line, have 

stirients construct a line parallel 

to the given lino thro\igh tte 

given point). 



^6a, See acUvity # 20. 
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ACTIVITIES Aid I2DIA 
Addison-' /esley La thematic Prograii 

Bdok 3 (196^) End of chapters (pp. ^-^7; 76-77; 112-113; 150-151- 
173-179; 200-201; 236-237) 

Book 3 (1968) pp. ^51; 128-135; 190-197; 246-253- 

Teachers Hid.ition ^1968) Activities arid Follow-Ups, pp. I3O-I3I; l^M)! 
250.251* 

Observation check since intuitive insight into some geoiaetric ideas 
was the objective, (100,^ accuracy). 

Seelrg Throvgh Aritteotic 

Book 3 Scott Foresman (1963), pp. 524-527- 



Addi son-Wesley .Mathematics Program 

Book ^ (1964) End of chapter (pp. 46^47; 90-91; 130-131; 146-147; 
160^161; 184^185; 218-219; 238-239; 280.281. 
Activities and follovr up check &bVQ pages. 

Evaluation—.— — Same as i^ook 3 

Scott Foresman-SeeijTg Thrctgh Arithmetic 
(1968) pp. 5O8-509. 

Addisor-'^esley Mathematics Progeain 

Book 5 (1964) End of chapter (pp. ^46-167) 

Book 5 (1968) ( pp. 76-lOl-also includes measurement). 

Book 5 (1965) 'forkbook (pp. 44-45), 

Book 5 (1968) ^forkbook (pp. 91-93- also incliries measurement). 
Evaluation: 

Book 5 (1964) Chapter review p. 167* 

Book 5 (1968) Day to day observation and specific testing of their 
application to fepractical problems. 

Seeing Through A^^ithnetic 

Scott Foresman..-. See irdex Book 5, 



Addison-wesley iiathenatics Program 
Book6 (1964) pp, 188-215, 

Book 6 (1964) pp, 96-123 Also, includes measurement. 
See same pages for activities and follow-ups. 
Book 6 9L965) ^/orkbook pp, 59-67, 

Book 6 (1968) T/orkbook pp. 89-96 (includes Measurement) 



Evaluation: 

Special care to evaluate the children on a day-to-day 'ijasis as they stj 
this section, (100^ accuracy). 

Seeing Through Arithmetic 
Book 6 (1963; See index. 

L,W, Singer Co., Sets and lumbers, 

Book 6 (1966) pp. 392-409 shovrs how to construct the figures of plane 
geometry. 



5* Tiransparencies: 

31; no. 26-S Pythagorean Theorem. 

3ii no. 19 Introducing Georaetrio Plgxires 
6« Charts : 



?• Geo-boards ana Geo-blocks 

8. Things to do with a Geo-boe?-d Activities. 
9« Tangran Packet 

10. Filmstrips: 

Introduction to Plane Geometry (no. 60) 

U, Cyclo. Teacher, hathematics Cycles. 
Geometry: 

M-60 Recognizing Shapes 

iI-61 Per«eter of Rectangles and Squax^es. 

li^Sz Areas of Rectangles. 

Perimeter of Triangles; 
Areas of Triangles. 

Circumferences. 
ij-66 Areas of Circles. 

TEACHER'S READEG REPEREI^'CES 

1. Walter, Iiarion: "A Second Example of Informal Geometry: Milk Cartons ," 
Arithmetic Teacher . Vol, 16, # 5> ^^^y 1969. Describes some work that 
children can do vrith milk cartons. 

2. Krause, Eugene F, : "Elementarj'' School Hetric Geanetry," Arithmetic 
Teacher, Vol, I5, > 8, December 196?. This article explains the 
concept of mea.rure and illustrates some of its application, 

3t Nevxfeld, K. Allen: "Disco bery in Number Operations Through Geometric 
Constructions," Arithmetic Teacher . Vol 15, # 8, December 1968. A more 
interesting way to set a group of curious stjdents to exploring the 
number system and discovering ideas that 'eem so obvious to them, 

Complo, Sister Jannita iJarie, I.H,i;; "Teaching Geometry Through Creative 
lavement," Arithmetic Teacher , Vol, 1ft, November 196?. Creative 
movement is the child's creative interpretation of thougnts and feelings 
through the use of his body. Recommended for primary grades. 

5. Snitht Levds B, "Pegboard Geometry"* Arithmetic Teacher , Vol. 12, 
/A^, April 1965. The pegboard is a successful medium for portray- 
ing geometric ideas and for promoting exploration. 



MEDIA 



Glenn, William H. and Doncvan A. Johnson: The Pythagorean Theorera , 
Webster Publishing Co., I960. This booklet has been written on the 
Pythagorean Theorejn so that you may share the pleasure others have 
had in exploring mathematics* 

Nuffield Mathematics Pro.ject, John Wiley and Sons Inc. , New York, 
1968, Shape and size . The aim of this project is to devise a con- 
temporary approach for children from 5 to 13* The stress is on 
"how to learn," not on vrhat to teach. 



ACTIVITIES— GEOMETRY 



1^ Although the history of geometry or "earth measure" closely parallels 
that of man, efforts to teach this subject effectively in the elementary 
schools have not been very successful. Although elementary textbooks 
wero filled with geometry in the early part of this century, it almost 
disappeared during the I940»s and 50»s, Now, with the new math, it 
is returning. The emphasis has been one of "intuitive geometry", ox 
seeing and interpreting forms and shapes around us. The need for exten- 
sive proof is delayed until a later time and the students are askod to 
simply try to know and to appreciate the many varied shapes that they 
sec and feel« 

Examples: George went east to the store, then south .to a ^Ho^^ 
friend's house, then home. 

John took three steps to the south, two steps 
to the v/ost, three steps to the north, and. 
then back home. 

Ann spent a quarter at the fair for the mcrry- 
gc--round. But she didn't go very far--it just 
went round and round. 

Three steps west, three steps south, three 
steps east, three steps north and we are back 
home. We walked a t oday. 




D 



Geomotric Art 

Materials: Have the children help you prepare a box of various geometric 
shapes out o^ colored construction paper. Each child will need a generous 
supply of shapes, paste, crayons, and a sheet of manila paper. 

Directions: Try to arrange a few of the shapes to resemble something 
(a fish, a bird, a tree, etc.) V/hen an arrangement is found paste it on 
J the drawing paper. Crp.yons may be used to add some finishing touches. 




3« Geomotrv is Fun 

Have small pieces of wood cut into various geometric shapes, such as a 
triangle, a square, a rectanglo; and solids, such as a sphere, a cone, 
and a cylinder. Learn the names of those shapes and solids. Also, 
help the children identify other geometric shapes found around the 
school building, the school grounds, , etc. 

Am Geometry Relay Game 

Choose teams and have the players sit in rows facing the front of the 
room* Each player has small cards with the names of the geometric 
shapes on the cards (square, circle, oval, rectanglo, triangle, pent- 
agon, otc»)# Place a number of geometric figures made of wood, plastic, 
or heavy cardboard in a box or a bag and give it to the pupils in the 
back seats. These pupils choose any one of their figures and hand it to 
the pupil in the front of them. IHach player must select the proper name 
for .the shape. He then passes the figure to the player ahead and 
reaches for the next figure. The first row finished with all correct 
answers wins. 

To vary the game, each player nay be required to identify the shape 
of the figure before he looks at itt 

5. Congruence or Similarity Matching 

Have each pupil bring a cotton bag, perhaps 6 or 8 inches square. From 
heavy cardboard, cut* small geometric models shaped like triangles, squares, 
circles, semicircles, etc. Have each pupil put a number of these into 
his bag. Have a leador select a shape. from his bag. Each pupil then 
draws a model congruent to it. He selects only by his sense of touch. 
At first, children should have only a few models in the bag* The difficulty 
Increases as the number of models increase. 

6, Equal Divisions 

The purpose of this exercise is to get pupils to find various ways of 
dividing a geometric shape into equal parts. Other shapes and other 
numbers of equal parts may tie used to make divisions. 

Example: 
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Toll. All You Know 

Divide the cUss into tcamst Tcan A selects a geometric shape, such 
an equilateral triangle. Team B trios to guess v/hat the shape is by 
clues given by Team A, 

1. It's a simple closed curve. 

2. It's a polygon. 

3. Its sides arc equal. 
4* Its angles arc equal. 

The clues continue until a member of Team B guesses the entire name of 
the shape. Then Team B selects a shape and gives the clues one at a 
time, etc. Scoring is optional but the sum of the clues given could to 
used* 

Pick Your Trophy 

With a pelce of masking tape, stick a number of geometric figures on 
the blackboard. Under each figure ivritc one or more questions about llie 
figure. For example, under the parallelogram* 
1* Arc any of the angles equal? 

2. Are any of the line segments of equal length? 

3. .ire there right angles in the figure? 

Divide the class into two teams. Each player or group of players 
selects a figure and takes it from the beard. To keep the figure 
(trophy), the pupils must answer all the questions correctly aod 
identfy it by name. The team with the greater number of trophies win. 

How Many Figures Do You See? 

Ask the children to count the triangles in this figure. Careful counting 
should produce 13. To keep an accurate record, use letters like i'»BC, ..^F 



B Hnd Geometry ^ 
Have the cle«s tie a cloth or handkerchief over their eyes. Separate c 
boys and girls* Hand the first boy a piece of cardboard shaped like 
a geometric figure. He then makes some statement about the shape like 
"It's a simple closed curve.*' He then passes it to the next boy who 
gives a clue. Any girl may volunteer a quess by raising her hand, and 
one guess is allowed for each statement. The number of statements 
needed before a successful guess is made provides a score for the boys^ 
Any incorrect statement can be overruled by the teacher. All state- 
ments arc based upon touch. .\11 ansv/erc must be based on these state- 
menta. J 
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1 1 • Co vera 11 \t o s t 

Mntori.nls: Sol: a fl.nnncl board in the front of the roon)» Cut two 
corrcspondir.g 3cts of geometric figures from red and blue construction 
paper* Malic a sot of cards with the names of the figures on them. 

Directions- ^i'jpiay the figures on a table or bulletin board* Divide 
the clas: lV; f iris' and boys with the red figures for the girls and 
blue fox ;0VG.. In alternate turns, the boys and girls draw a 

card from t.io clock, select the shape named from their set of shapes 
and put it on tho flannel board. A certain side of the flannel board 
should be- dor-'gnntoc for a team. If they can place the figure without 
touching anotho:: one already in place, they win a point for their 
tcami. If the figure touclios another one it must be returned to the 
original supply. The object of the game is to put as many figures 
as possible en the bc.-^rd. 

1 2, To Tell Iho Tr ut h 

Three pupT : t.i-c behind a table. Before each is a card with a name, 
such as lii.^ Triangle. Each pupil announces himself. The class, or a 
committee- from the class, ask a series of questions (5 or 6). Two of 
the pupils give .it least one wrong answer to a question, wbilo the 
other pupix r.ust give all the correct answers. For example: 
Qucs i:'. on^ Is a triangle a simpl-j closed curve? 

Yes, all boundaries are curves, (right) 
?Joj all of its boundaries are line segments, (wrong) 
iifter the players have listened to the three pretenders, they vote on 
v/ho the ' reel IiTc Triangle" might be. 

13. Geometrjc B aseball 

Materials: I'nkc a sot of cards with problems involving geometric 
situations ^lacrid on them. For example: Find the area of an eight- 
foot square 

Diru-cti i^±/:do the class into teams# One player or the teacher 
is the V'.pl- \, Tho pitcher (pupils take turns as pitcher) must retire 
three bati to ond an inning. Shuffle tho cards and lay them face 
down on : olc^ Tho pitcher draws a card and lets the umpire and 
tho dcfo;-..:i;o team read the problem before the pitcher makes a pitch* 
If the pitcno • gives a strong clue the umpire calls, "strike". If 
the cluo i., v.:ak the umpire calls, "Ball.'* For example: For the area 
of an cigh*^. -looc square — 

It is a measure of a plane region, --strike one 

Tho plane region is a polygon. — ball one 

The polygon is a quadrilateral.— strike two 

The corner angles are equal. --ball two 

Tho I' segments in the polygon arc equal. --ball three 

The count is no?' three balls and two strikes. If the pitcher now 
calls "8 feet'', and the batter does' not say "64 square feet," tho 
better strikes out« If he does say, "64 square feet", he gets on 
first baso with a hit. If the 'pitcher says only "8," the umpire 
must call 'Bell four" unless the batter tries to guess. If he' guesses 
64 square feet, he gets a hit. If he guesses 64 square inches, a 
fielder, who also knows the problem, can catch the bail and the 
player is out.. If 64 square inches is not challenged, the batter 
reaches base on a fielding error. If the batter does not swing, 
he walks- 



Baseball (cont.) 

If a batter "swings" after any clue, ho advances to base if ho is 
correct* If ho is ivrong and is not challenged, he gets to base on an 
error* /.ny fielders on the defensive team may challenge the 
batter^ Extra bases may be av/arded by the umpire when a fielder 
makes an errors A "home run" can be declared when the batter get 3 
the answer on the first pitch; its a. double if he gets tt on the 
second pitch; anything after that is a single. 

14* Shapely i^t 

Start with some geometric shape, such as a circle. Using only that 
shape, draw some object or idea. If desired, add features, colors, 
or other trimmings to drawings. 

15. ypcabularv Game 

Prepare a deck of cards, each showing the name of some geometric tern 
or expression commonly Bsod. If this is used as a team game, the cards 
are shuffled and a student draws a card from the deck and drav; or 
demonstrate that he knows the meaning of the word. A teacher, or 
a committee of pupils v/ill servo as judge. 



1 flt 1 



Arc 



O 



16. Formulas and tables play an important part in arithmetic. Hake ^ 
class booklet of some of the ones needed. As a nev/ ono is met, it 
can be added. On 4" x 6" oak-tag shoots, write with a felt pen one 
formula on each page. Fasten together with largo rings and leave 
where anyone can refer to it easily. 



17* Geometric Gymnastics 

Materials; Hake two sots of cards. On each card of ono sot draw .1 
geometric figure, and on each card of the second set write the name 
that describes the figure. The second set could also contain three 
blank cards. 



Directions: Divide the name cards evenly between tv;o players. The 
figure cards arc placed face down botv/oon the players. Each player 
takes turns turning up ono of the figure cards. If ho has a. name 
card that matches it, and if he does so correctly, he claims the 
figure card; the other player gets a turn. If he cannot match the 
card, the figure card is returned to the bottom of the pile, face 
down, and the next player plays. The player with the greater n-^mber 
of figure cards wins. 



1S« Goo-Santa 

1. Draw the follov/ing goomotric figuros (yaungor childron can draw 
thcso shapes easier on graph paper); cut them out; put them 
together to make a Santa. 

2. For Santa's hat, make an EQUILATERAL TRL'vNGLE measuring 1" on 
each side. The brim is made from a RECT/.MGLE that measures l/4 
by 1". . , 

3. Santa's face is made from' a SQU/JIE 1" on each side. Give him two 
little TIUANGLES for eyes, a little SQUZ-JiE for a nose, aDd a 
little CIRCLC for a mouth. " 

4. Mako Santa's board with an ISOSCELES TRIANGLE, measuring 1" on one 
side, 1 l/2 inches on each of the other two sides. 

5. His body is made from an ISOSCELES TRAPEZOID measuring 3" on the 
two equal but nonparallel sides, 3" on one parallel base, and 1" 
on the other base. 

6. Snnt-i'S arms are outstretched with tv/o RECTANGLES that are 1*' long 
and 1/2" wide. 

7. His hands arc made from tv/o CIRCLES l/2" in diameter. 

8. Each of his legs is made from a RHOMBUS, 1" on a side, 

9. His feet are nade from two RECTANGLES, 1 l/2" by l/2". 
10. Give hin throe CIRCLE buttons and the task is finished. 




19. Gccnctry Frobl^^rns 

!• .>r. .^xplor..r vv-^lks on. mile scuth, turns and vvnlk^: one mile oast, 
turns p>iir. T'.nd vnlks one- rfiilo due north. Ho finds himself back 
wher*.- he started^ At what location oh the ©arth^s surface is 
this possible-? {J-.nsvjori ?:t th». Morth Pole or about 1 l/6 miles 
fror. th.. South Fri^) 

2. Th^ blocks of this Jrawino 7.ro identically lett«^red. Roll thorn 
-ircunj v.'ith your irn*^.gin">.tion or sketch ?. p-?.ttcrn so that you can 
tuil th^. Ktt^r th'^.t is on th^ sid«^- opposite Y. Opposite G. 
Oppcsit._ {-;nsv/^r^ Z is opposite Y, is opposito and 

Pis C'ppOiit^ 'V, ) 




20. Dis'pp^r^.yinq Lin^ 

Shoiv the class .i circle r.imil-ir to th^ one* in Figure A below. The 
circlw is cut out so th'">.t it is possible to change its position, 
l^ti^pi thv- circle is in the position with the arrow pointing to 1, 
tv/^lvu lin.3 c'!n be counted. When the circle is moved so 
th^t the -.riovJ points to the nurn^r?l 2, ns shown in figure B, only 
eleveH lin^;i -ir^ visible. On«. linv- hns disappeared* 

The diso.pp^'.rin<;j line problem can be .:xplnined by r>. very basic 
geometric 'Assumption. IVhon the circle is moved from 1 to 2, not 
only cIo:.s one line rli's^ppear, but each one is s"^. little longer than 
the oriyinpi senmv.nts. The tot'^l length of the line segments in 
t})e first position is equal to rhe tot'il length of the segments in 
second position. The geometric principle applied is, "The whole 
is ^Iw'tys equal to the sum of its parts, no matter how the parts 
are rearranged." 
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21, A Pentagon Cut a roctangular-shapod strip of paper ^obout inches 

wide and 15 inches long, Mark both sides of one end and both sides of 
the other end B. Form a loop with the strip by bringing end /; over a^croGG 
end Then bring end A under end B and through the loop. Pull ends 
i\ and B outward until your model forms pentagon. Press the model 
tightly to crease the edges. Then trim off the A and 3 ends of the 
strip so your model represents a pentagon. 

*\ Hexagon Cut two rectangular-shaped strips of paper about ly- inches 

wXdc and 2 feet long, /.lark the ends of one strip A and B. Mark the 
ends of t^o other strip C and D. Loop end C under and then over across 
strip /iB. Then loop end over on top of ends C and D. Bring ^nd D 
over and across ends and C anJ through the loop made by strip ./A. 
Bring end a over across end B. Pull ends .'v and B together to the right 
and ends C and D together to the left and crease thv- odgv.s. Trim cff 
ends /ij By C, and D to obtain your MotJel of a hexagon. 



A parallelogram Uso four Jpardboard stripe to show a par'^llelogram<, 

Use cardboard strips with the' opposite sides of the sam^. length. If 
you move the sides, you will ^demonstrate many other parallelograms. 
The corners moy be fastened with paper fasteners. 

22. Toytown 

Collect pictures of many different toys from colorful catalogs and 
mount these on construction paper, iiake a bulletin board display 
of them nebr the time this project is being Qsed. i\ list of the 
shapes for some toys follows. 

Shapes They Contain 



Toys 
drums 
blocks 
archer^ 



set 



circles J cylinders 
squares, rectangles, cubes 
concentric circles 



23« Geom e try shapes T v/ister 

One student spins a spinner, tv/o oth^.-r students btand, one on either 
end of the board. The student who spinning give^; the direction. 
Example: "Put your right hand in a square containing a Inrge blue 
triangle and a small red cone." The first student to place his 
hand or foot in the wring place or to fail loses. Fcr upper grades 
it would be possible to incorporate more shapes and perhaps put in 
diagonals to indicate grooves and dot^v to show texture. 
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24* CuL-Ups of Numerals and Letters 

Let pupils cut apart numerals, letters or geometric shapes into 
geometric shapes. As they reassemble them in order to get the correct 
item, they got good practice in discriminating between various shapes and 
sizes. Some pupils may enjoy trying to construct geometric designs 
out of the different cut-up s. 



Scatter a variety of shapes on a table c.t one side of the room. Lines 
angles, open and closed curves and rays could also be included* 
Chocee two teams. Name a shape or item. The first child from each team 
must go to the table and find a sample of the shape which has been 
named. If he is correct, he goes to the end of his line. Name a 
different sh:ipe to be found by the second pair of contestants, still 
a different for the third, and so forth. 

26. Polygon City 

Hove the children divide into groups and see which group con make a 
Eural of a city using the most geometric shapes, lines, and angles. 
They could work with pencils^ crayon or construction paper cut-outs. 
To add variety solid or three-demonsional "sculptures" may be 
produced by using a material such as styrofoam cut into desired 
thicknesses. 



25. 




27 . Idontifyinq Shapes^ Points an d Cur /o 5 

Nbko two of tho following charts nr.-; h'^ve the <:hildren divide into t.-.o 
teams. Sot time limit end goo team cdc locate the .r.ost 

shapes, points* cind curves* 

A simple examples 




28. A Puzzle 



oQcv .l.VxC c.^apes;. arc placed on a i:b'! e 
and ^ipoD their turn the player des'inat: 
on 'i..>.e puzzle wlierc the shape is to 



Tv/o identical puzzles, made of 
Tho teams sit around the tabic 
the question (which is written 

fit) ho is going to answer, gives the answer and then, if correct 
places tho appropriate puzzle piece over the questione The team vhich 
complotes its puzzle first v.'ins- 




29» /un Elusive Aroa 

Draw a square sixteen inches by sixteen inches, and then draw lines :o 
divide it into four ports, as shown below. Tell' the class that you will 
make a drawing that will rearrange the four parts of the square into 
a rectangle. The second drawing should be like the second one below 
Note that tho dimensions of the four parts that make up the rectangle 
match perfectly. 

Akk the class to compute the area of the square: 16 x 16 = 256 sq. in. 
Ask them to compute the area of the rectangle: 10 x 26 = 26 sq. in. 
Four square inches of area has been created. If you change the 
rectanglo back to a square, the area disappears. 

Proof: It was assumed that the lines BD and FH of the square will 
form a straight line when put together in the rectangle. They do not 
form a straight line. As a result, the parts do not fit together 
perfectly and a rectnagle cannot be formed. 




READING, INTERPRETING AND MAKING 
VARIOUS TYPES OF GRAPHS 



VIII. GRAPHS 



Pictoral graphs 



K-3"It G4-S , G5H5-R 



1. 



Given a picture graph, the 
learner can write or state 
orally three factual statements 
derived from the study of the 
graph* 



2. 



The student can write or state 
orally three factual statements 
derived from the study of a bar 
graph, (Horizontal, vertical, 
and double bar graphs. ) 



la. 



2a. 



b. 



3. 



Given the row data for a graph 
of a minimum of five bars, such 
data in numerical multiples of 
5 or 10, the learner can con- 
struct a bar graph to illustrate 
the given data. 



3a » 
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b. 



Show class examples of pictographs 
collected from national magazines^ 
Pupils will enjoy inventing other 
simplified pictures appropriate for 
the pictographs you display. 
(Suggestion: Pads of ordinary graph 
paper should be made available to the 
pupils. This produces neater and 
clearer v;ork. ) 



Find in newspapers or magazines and 
bring to class some bar graphs. 3e 
ready to explain to the class what 
the graphs show. 
See activity Hi 



Use information from the social 
studies program or from science that 
may be organized and shown on a bar 
graph. Pupils may work individually 
or in small groups on constructing 
a graph. 

Pupils may record results for a 
scries of arittootic tests by making 
a vertical bar graph, (Then they 
should compute the mean average.) 
See activity U2 



VIII, GRAPH-j 



Picto.^al graphs 



4. 



5. 



6. 



The student can write or give 
orally three factual statements 
from a study of a given line 
graph. 



Given the rav; data for a line 
graph; the student can construct 
a line graph to illustrate the 
given data. 



5a« See activity #5 



ch5 



Given percentaqe.r of total (su 
as percentage of inxone spent 
in v^arious ways) and graph paper 
the learner can construct a 
divided bar graph to illustrate, 
the data given. 



4a, Using the temperatjre readings taken 
at five drlfferent times during the 
day, the student r.an plot these on 
a line graph. 



3a . 
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Read the graph and tell which of the 
per cents, 247^, Id/o^ or 5% of $100. 
best represents the percent spent for 
recreation; for shelter, 
V/hat decimal tolls the per cent of $IC0 
thtt was used for food? for clothing? 
for "other expenses"? 



IIEADIHG, INTERPRETING 9. AMD I.iAKING 

' v.\RicUo TYrE ; or G:iAr!-:j 



VIII. GRAPHS 

Pictoral graphs 

K-3 -I. G5-6- ft 



'/. GivoPi a ci:/clc graph ^iid fivv 
quoGtions bonod on the :.)ivon 
graphs the otudunt can jnr>v;orj 
tho <:;LcOstians by roforring to 
the graph. 



7a. l!-?,vo pupil. 'J d:,-a\v circlos on plain- 



papor norms, ol 



r^aucors or other 
ci:;'culiir objects. Use circles of at 
l.c-ast 6'" in c'ianiotor. Have pupils 
fold t'nc circle shapes once, crease, 
anci unfold tliem to obtain a circle 
shape- soparatecl into two equal parts. 
Use added folds to form four or eight 
suctors. Coloring various parts in 
diffcront colors provides a variety of 
graphs. 

b. Have pupils find circle graphs in 
nov;spapors and magazines, bring them 
to class for discussion. 

c. Answer the questions about the graph 
showing hov; Jano spent her 40 day 
vacation. 

(1) Hov/ did she 
spend the 
lai^gest part 
of her vacation? 

(2) About what part • 
of her vacation 
did she spend 
at homo? , 
About hov; many 
days of her 
vacation were 
spent visiting 
at camp? at home? 

(4) Tho time spent at camp was about 
v/hat fractional part of the time- . 
spent at homo? of the time spent 
traveling? 




(3) 
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GRAPHING SETS OF POINTS AND PAIRS OF Min.BERS 



VIII. GR.\PHG 



G5' 



Coordinate 



G6- 



8. Given a set of numbers, the 
learner can mark a point for 
each number in a set. 



9m Given a line graph v/hich 

illustrates a progression of 
ordered pairs of numerals, the 
learner can v/rite the set of 
ordered pairs illustrated by 
the graph. 



8a, This oan b". done on paper or on the 
chalkboard. 



9a« Let children play the game Find the 
Treasure^ Two children or teams eac'"i 
draw a picture of an island on a 
coordinate grid- They may "hide'' a 
treasure on the islands Tho treasure 
should be identifioc! by three points 
which may be in a line (vertical j 
horizontal, or diagonal) or be ^he 
corner points of a triangle- 
Children may take turns calling ou'-. 
names for coordinate points (5,2), an- 
so on J and on another coordina te 
grid making an X at the point caller!. 
The object is to locate the treasure 
of the other team-, Of coursOj 
locating the- island is helpfulo VVhcn 
a called point falls on part of the 
island p the opponent must say^ "YolT^- 
are on my island/' V-ihen any portion 
of the troanure is "hit" by a called 
pqint.-. the game is over. 

EX/V'IPLE OF O^.ID FOR FIMD Tl-IE 
TREASURE 
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GRAPHING SETS OF POINTS AND PAIRS OF NUI4BERS 



^III, GRAPH3 



Coordinate 
G5"3» GS-'R 
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10. 



When given a set of ordoroc! 
pairs and a sheet of ^raph 
paper, the learner can con- 
struct a line graph to 
illustrate the set of ordered 
pairs of numerals. 



11. 



The learner can graph the 
number pairs for the function 
from the following table. 

function rule 



n 


fin) 


0 


1 


• 1 


2 


2 


3 


3 




4 


!.> 


5 


6 







lOa^ See activities /fS, 



11a. .'.Jdison-l-'eslcy Book 6 

19645 (Graphing functions) 



GRAPHING FUNCTIONS 



VIII, GRAPHS 

Coordinate 

G fi-S,, G 7-R 



12* The student can graph the 
following pairs of integers 
given in the table below. 
(Involves negative numbers). 

function rule 



n + 


3 


n 


f{n) 


-4 


-1 


-3 


.0 


-2 


1 


-1 


2 


0 


3 


1 


4 
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12a. 



Use graph paper for the following 
activity. Pupils arc introduced to 
negative numbers and then are 
able to label points below 0 on 
a vertical number-line model <, The 
number for the point located is 
called its coordinate^ How pupils 
can use this knowledge in locatin'3 
points on a grid* (Negative number, 
are shown now at the left of 0 on - 
horizontal models) Each point on 
the grid is determined by two 
numbers or coordinates^ The symb':^!: 
already located on the grid are 
described below under headings 















5 


r 








) 
















- 4 












r 
















3 




i 
















> . 


















f 


1 
















[j 






— — 










7 i 
































—i 


2 1 


0 12 3" 4'' 5- •. 



Write or -tell the letter* located aL 
these points: 



Over Ud 


2 J 


6 


4 


3 


-3 


5 


-5 


2 


2 


2 


-2 1 


2 



GRAPH ACTIVITIES 



!• The class might construct a chart on the floor by using masking tape for 
lines. Children might then "walk off" specific points on the graph. 
This activity, as well as the overall study of graphing, might easily be 
correlated with map study with enf}hasis on the lines of latitude and 
longitude. Before constructing graphs, children should have opportunity 
to study many meaningful graphs, such as city maps, road maps, and (graphs 
charting rainfall, tenperatures, etc. 

2. Let each child make a booklet of different kinds of graphs in colors to 
show his progress in each subject during the month. This teaches the 
purpose and use of graphs, encourages the pupils to greater effort. They 
learn about graphs wiLnout thinking of them as a dull arithmetic lesson* 



3. Locate each of these points and conne* t the dots in the order given* Ufi3 
a grid and see what you have drawn. 



a. 
b. 
c. 
d. 
e. 



(0,4) 
(3,3) 
(4,5) 
(11,5) 
(12,3) 



f, 

h. 

i < 



(15,4) 
(16,2) 
(14,3) 
(15,2) 
(12,2) 



k. 
1. 
m. 

n. 



Locate a separate point at (15,3 



(11,1) 
(10,1) 
(10,0) 
(8,0) 
(8,1) 



q. 
r. 
s. 
t. 



6 — 
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2-1 


r-i 









(6,1) 
(6,0) 
(4,0) 
(4,1) 
(0,4) 



4. A student can drav/ a picture of his own and give a list of ordered pairs 
of numbers which a classmate may follow to put the picture on a grid« 

5# Other suggested activities: 

Baseball fans will find a wealth of data in baseball handbboks and the 
"ups and downs" of the school *s own teams are sources of statistical 
materials^ 

Find the height of each of five pupils in your class* Make a table to 
show the information and then make a vertical bar graph to go with the 
table. Label the vortical «;Calo so that each unit represents 10 (inches) 

Using an almanac, make a line graph to ^^ho-v t*"/^ popul;»t^cn of the Unit.pd! 
States for each of four census years* 

Make a graph showing the speed of travel of various bullets, missiles, 
or planes. Check data on these speeds in an encyclopedia* 

O 
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MEDIA 



!• Addison-V/cslGy Mathematics Program 
Book 5 (1964) ?♦ 302-311 
Book b (1968) P. 304-313 

Workbook (l965) P. 94-96 
Workbook (1968) P. 105-108 

Duplicator Masters (1969) Grids P* 54-56 Grade 5 

2. Book 6 (1964) P. 298-307 
Book 6 (1968) P. 302-311 

Workbook (l965) P. 94-96 
Workbook (1968) P. 106-109 

3. Scott Foresman- Seeinq Through Arithmetic 
Book 5 (1963) P. 510-517' 

Book 6 (1963) P« 266-269,270-272 

4. Transparencies: 

5. Charts; 

6* Filmstrips: 

7, S.R.A, Graphs and Picture Study Skills Kit (Coffeen) 

TEACHERS' READING REFERENCES: 

1. 'Hoard, Ida Mae: "Making and Using Graphs in the Kindortj>rton Mathofflatlo^ 

Program", The Arithmetic Teacher , Vol. 15, No. 6. October 1968« Describe 
and illustrates ways in which graphs might be used with young childreno 

2. Pierson, Robert C: "Elementary Graphing Experiences", The Arithmetic 
Teacher , Vol. 16, Ho« 3, March 1969. Excercises in graphing to help guide 
the teacher, 

3. Schell, Leo M. : "Horizontal Enrichment with Graphs" Th a Arithmetic 
Teacher, Volo 16, Ho, 3, December 1967. Lessons designed to supplement 
a unit on graphs, where the plotted points do not lie on a straight or 
a smooth line 
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PREFACE 
to 

JUNIOR HIGH SECTION 



The Junior High attempts to be the coordinating link between the elementary 
math studeat using Addison and Wesley texts and tho high school math student 
using Houghton I^afflin texts. For the 7th and 8th grade High and Average 
groups texts used are Holt, Rinehart Winston's Elementary Mathematics, Patterns 
snd Structures, 7 and 8. The niomerous "Brainteasers^'* are used for extension 
and enidchment in both grades. Cumulative Tests in the front of both texts 
could supply good evaluation. The abbreviation HRW 7 or HRl/ 8 indicates these 
texts. liJhen reference is made to other texts, these listings indicate pub- 
lisher first, author second, and title third (in caps). 

The Addison Wesley set of Basic Modern Mathematics, Courses 1 and 2, and 
Ilodern General Mathematics (Course 3), listed as Books l65l, l66l, and I67I, 
respectively, are used for Remedial 7 and 8, where the main objective is to 
improve computational skills and to increase understanding of fundamental 
number operations. Particular emphasis is directed to v/here the various 
kinds of mathematics are used in daily life, and units are set up, outside 
the book, utilizing these relevancies to daily living and often culminating 
in field trips, etc. Reading is de-emphasized and manipulation and actual 
performance skills are encouraged. Wide variety and short lessons are 
effective for this particular group of learners. AW l65l, AW 166I, and 
AW 1671 are the abbreviations for these three overlapping texts used in 
Remedial 7th and 8th grade math. 

We would like to especially recom.-nend two books as exceptionally useful. 
Diagnostic tests and interpretations, plus what corrective phase may be 
possible .> for addition, subtraction, multiplication, division, decimals, 
number sentences, ratio and proportion, percent, word problems, measurement, 
and practical applications are avpilable in: 

Holt, Rinehart and V/inston, Bernstein and Wells: 
TROUBLESHOOTING IIATHEMATICS SKILLS, Teacher's 
Edition, copyright I969, I963. 



Enrichment activities for the students who progress more rapidly than their 
classmates may be found in 

National Council of Teachers of Mathematics, 
EWRICHICTT MATHH4ATICS FOR THE GRADES, 
copyright 1963, pages 207-311. 

These activities include puzzles, unit fractions, divisi- 
bility rule, numeration systems, numbers and games, eets, 
distances, mathematical systems, logic, and geometry. 

Further Supplementary Activities are listed in the pink sheets following 
each section* 



mam set uiaoN S: iiitersection5 

INTRODUCE COliPLEJ-ENTS 



I Sets 

7S 



1. Given two sets, student can con- 
struct union of the two sets* 

2. Given two sets, student can con-- 
struct intersection of the tvjo 
sets. 

3» Given a set and a subset, the 
student can identify in vzriting 
the co??57leincnt of the subset. 

Readiness: Ilccognition of kinds of 
sets and set terminology, including 
diagnostic natching. 



HiW 7, pp. 113-123; 291-292 



CONCEPT OF SOLUTIOH SETS AND IHEIR USB IN 
PROBLEII-SOLVINO 



I. Sets 



7 S 



1. Using proper set notation, the 
student \tL11 correctly identify, 
in inciting, solution sets for 8 
out of 10 given closed and open 
sentences, sone of vrtiich may be 
TJord problexas. 

Readiness: Recognition of kinds 
of sets and set terminoloE' , includ- 
ing diagnostic matching. 



TO 7, pp* U3-U5 

Universal or roplaceiasnt set limits 
solution* 

Loams to soIvb closed sentences. 
Learns to solve open sentences. 

Learns to recognise cases Tjhere solution 
sots can be esi?)ty sets or infinite sets» 

Ihast bo SURE to use SET NOTATION in 
ansv7er» 



ERIC 



!• Sets 



COmZPT OF SOLUTION SETS AND THEIR USE 
PROBLEII-SOLVIl^G 



7 S 



1. Usins proi^cr set notation, the 
student ^lill corx'ectly identify 
in ^/riting solution sets for 8 
out of 10 given closed and open 
sentences, some of which may- 
be vjord problems. 



Readiness: Student must be 
familiar vjith set concept and 
set notation; and \rLth open 
and closed sentences. 



mil, pp. h3-l6 

Universal or replacement set limits 
solution. 

Loams to solve closed sentences. 

Learns to solve open sentences. 

Learns to recognize cases where solution 
sets can be empty sets or infinite sets. 

Kxist be SURE to use SET NOTATION in 
ansv/er. 



ERLC 



CONCEPTS OF DEMSITy AND BETIJEENNESS 



I. Sets 
7 S 



1* Vlhen given a list of 6 sots^ the 
student idil correctly identify 
in iflciting 5 out of 6 dense sets. 

2. IJhon given a particular set, the 
student is able to confute the 
miiaber vftiich is a given distance 
betiieen tiJO znciobers of the set. 



HKf 7, pp* 181-193 

Betweennoss does not inply "half'Uc.y- 
bet"&Jeen." 

Density can change depending on sets 
given, from 0 to infinity. 

HRl'J 7, p. 18^ 

Techniques for finding a nuinber which is 
between two other numbers. 

HRN 7, pp. 182-185; 391-393 
Aritluoietic average or mean. 
High groups will attain pp. 391-393 of 
text, on median, man, and mode. 



STRniGOHEl^ CONCEPT OF AlillHlETIC lEAI^ BY 
BY ADDING "lEAH," "lEDIAN," AND "IDDE." 



I. Sets 
7 Sj 8 R 



1. VJhen given 10 sets of data (such 
as tost scores) . the student can 
coirpute the arithmetic mean^^ 
median, and mode, some of these 
sets being i^^ trord problem form, 
irith 70% accirracy. 

Readiness: Concepts of average and 
betweeimess. 



HRVJ 7, pp. 182-185 

HRU 8, pp. U0-l«2j 90-91 on progressions. 

Webster, Osborne et al, EXPLORING ARIIH- 
lETIC 8, pp. 212-213 

Ginn, Buswell et al, TEACHING ARITffl-ETIC 
m NEED 8, pp. 15U-155. 

HRU, Nichols: PRE-ALOEBRA IIATHEIIATICS, 
pp. 126-129* 

Harcourt, Brace L World, Clark: GROWIH IN 
ARITHIETIC 8, pp. 327-337 (Especially 
good and can lead into statistical 
graphs; good for everyday usage.) 



STUDENT IS ABLE TO GRAPH A SOLUnOlI SET ON 
THE ilUIIBER LINE 



I> SetB 
8 S 



1* Given 5 mathematical sentences^ 
the student can solve and graph 
the solutior "et on the number 
line viith 80^^ accuracy (k out of 
5 ). 



Readiness: Student is familiar irith 
problem- solving of mathematical sen- 
tences^ set operation^ and the 
number line. 



HRU 8, pp, 28I4.290 

Student is made aware T/hich notaticr/5 lijnLt 
the solution set and how to graph thes3^ 

Student learns to solve and graph probD.etns 
involving more than one condition. 

Enrichment - "The Arithaetic Taachcr," 
.Vol. 13, No. 2, Feb., I966, pp. 98- ?9. 

m\l, PRE.ALGSBRA IIAIHEIIATICS, c 196$, 
pp. li30-UU6 on Graphing. 



FOR FUHIHER GRAPHING OF SETS, 8th grade, SEE 
GBOIETRY L AHALYnc GBOlIETRY(Parabola) Sections 



SlUDENT IS ABLE TO RECOGNIZE IHE NEAREST INTEGER 
l/HICH IS NOT GREAm THAN IHE EXPRESSION IN HEAVl 
on BOLDFACE BRACKETS 



III. Estimatio n 
8 S 



1. Given 5 bracketed expressions, 
the student will correctly 
identify in wriUng the nearest 
integer not greater than the 
bracketed e3q>re88ion, in k cases 
out of the 5« 



HRW 8, pp. 292-295 

Student is made aware that this technique 
may be useful in estimation problems* 



Readiness: Student must be familiar 
with concepts of less-than or equal- 
to, and with place value. 



SICTS (Fixnctions and 



Operations) 



SUPPLEMENTARY ACTIVITIES 



FILM LOOP ••OPERAnONS'* 
Encyclopedia Brittanica 
Super 8 MA Color No. 3*80183 $22.00 
or 

8 MM Color No. R-80183 $20.00 
Concepts of Binary and Unary Operation. 

Fim LOCP - 'CPPOSITES' 
Encyclopedia Brittanica 
Super 8 MM Color No. S-80178 $22.00 

8 w/color No. R-80178 $20.00 
Real and abstract situations using 
Operation and its inverses. 

Fim LOOP - •U(ANy) SOLUTIONS* 
Encyclopedia Brittanica 
Super 8 m Color S-80166 $22.00 
8 MM Color R-80166 $20.00 

Sets* Reas.oninq ^ 

Problems have aiffering numbers of 

solutions depending on the data. 

HLM LOOP - "INTRODUCING ORDER & SIZE' 

Encyclopedia Brittanica 

Super 8 Color No. S-80163 $22*00 
or 

8 Vdu Color No. R-80163 $20.00 
Cc^rtoon situation to illustrate 
commutative property and basic 
inequalities. 



' SETSf SENTENCES AI4D OPERATIONS* 
by Donovan A. Johnson & ,rfn. H. Glenn 
Paperback 9 c I960. 
Webster Publishing Co. 
Quite a vew Venn di<igraras illustrat- 
ing the various operations of sets 
and possible applications. 



Laidlaw, MAIHEMATICS 8, M«5wa4n et al, 

c. 1965., pp. 61-72, . 

Chapter 4 - Sentences about Numbers, 
Order Relations, Open Sentences, 
Replacement Sets, Subsets, Disjoint 
Sets, Solution Sets, Empty Sets. 

Chapter 2, p. 24 - Set Notation and 
Matching Sets. 



MODERN MATHB^ATICS, Teacher's Edition, 
Singer/Random House, c. 1965, 1961 
Paperback. 



When additional practice is needed in 
the items listed belou*, this book is 
handy to have around. 



1. 


Ancient Systems of Numeration 


2. 


Cardinal and Ordinal Numbers 


3. 


Place Value 


4. 


Other Numeration Bases 


5. 


Number Patterns (Squares, 




Reciprocals, etc. ) 


6. 


Number Line 


7. 


Principles - Closure, Commutative, 




order of Operation, etc. 


8. 


Sets 


9. 


Ordered Pairs 


10. 


Sentences and variables 


11. 


Graphs of sentences. 



RENTAL Fim - INTERSECTION OF SETS 
15 min. Color $5*00 for 1-3 days 
U. of ./yo. 1968 * Nevi Films" 
Describes meaning of set and subset and 
illustrates intersection of sets, shoi ing 
various degrees of overlapping betv;een 
sets . 



ERLC 



REINPDRCE AND REVIEVJ NUIBER THBORY CONCERNING 
ODD MD EVEI^ NUMBERS, AND CLOCK ARUHMEHC 



II. CS. Place Val us 
7>9 REMEDIAL 



1. Given a list of five digits, 
the student can discriminate 
between odd and even nunbers 
with 80^ accuracy. 



2. Given the modified number 

systems of h and 12, the student 
iri.ll solve clock arithmetic 
equations with 70fi accuracy. 



Readiness: Familiarity iri.th basic 
combinations. 



AW 1651> pp. 2U6-2li8 
AW 1661, pp. 216-217 
AW 1671, pp. 176-181 



REVIEW AND REZNIORCE mmm IHQORY CONCERKINO 
FACTORS, IIULTIPLES, AND PRIHBS 



II. E. Factors 



6 Remedial 



1. Given a list of ten numbers, the 
student will factor, find 
multiples or primes, as indicatec 
with 6(X^ accuracy. 



Readiness: Basic mulUplication and 
division facts. 



ERIC 



AW 1651, pp. 2U9-259 

AW 1661, pp. 218-233 

AW 1671, pp. 2U9-259 

Factor Trees 
Function Ilachines 
Sieve of Eratoathanes 

Frimo Factorisation « Conplete Paetoriz* 
ation 

Composite ■ Non-Prime Number 
Cyclo-Teacher 11 79-80; 1177. 

Demonstrate Least Connon Ifultiplc m:l 
Greatest Comnon Factor as intcrsccbir:i 
of two sets. 



STUDENT IS ABLE TO OOllPUTE ROIIAK NUIffiHALS 
USraG THE IHJLTIPLICATIVE BAR AND IHE ADDITEVE 
AND SUBTRACTIVE PRINCIPLES 



II ♦ Roman Ntunerals 

7 S 



!• Student will correctly con^nxte 
values of 2 out of 3 given 
Roman nixmerals utilizing the 
overhead bar. 

2. Student xri.ll correctly convert 
8 out of 10 given numbers into 
Roman numerals by proper use of 
additive and subtractive prin- 
ciples. 



HRV7 7, pp. 9-11 

Introduction of ovei4iead bar, x-Aiich ..7iea:is 
multiplying by 1000. 

Overhead projector demonstrations on proper 
uses of subtractive principle* (XV and IX, 
not IL), and of additive principle (VI, VII, 
VIII but not Vim) , indicating limitations • 

Transparencies on Roman numerals. 

Contrast xinwieldiness of Roman numeral 
calculations with our oxm Arabic system. 



STODEIIT VJILL Bli ABLE TO RECXXailZE E3a?0NEWTS 
L RE-IIAIE IWUBERS TLi EXPONENTIAL NOTATION 



n . E:q3onent3 



7 S 



1. Student iTill identify in in:ltlng 
eaqDononts in 5 given expressions 

2. Student tjill be able to re-\nrite 
a given niiiriber (like 69U) in 
powers of a given exponent. 



Readiness: Students must be 
familiar with expanded notation in 
Base 10. 




HRU 7, pp. 1^-3U. 

By transparencies and overhead projector 
demonstrations, identifications of 
"e3q)onent," "base factor ," and "power'" 
are made. 

(Ue prefer to use "base factor" to elim« 
ii'iatG confusion regarding other-base 
numerations and also to remind student 
of tlie fimction of an exponent.) 

Practice in \friting numbers in eijq^anded 
notation, first in Base -10 and then in 
other specified bases. 

SEE ALSO: Addison Wesley 6th grade 
text, pp. 10-13. 



STUDENT IJILL BE ABLE TO CONVERT BASE-10 NO, 
INTO A BASE OTHER THAN 10 (AND REVERSE) AND 
MILL BE ABLE TO PERK)R1I ADDITION AND SUBTRAC- 
nON OPERATEONS USING THESE BASES 



11* Other No« Base s 
7 S 



!• The student villi be able to con- 
vert 5 given base-10 numbers into 
a given base, and vyill be able 
to convert $ given other-than- 
^se-10 numbers into base-10, 
with 8055 accuracy (U out of 5). 

Readiness: Student is able to re- 
name base-lO numbers in e:q>anded 
notation and in exponential notation. 



HRW7, pp. 35-98 

Ifoney concepts (pennies, nickels, quarters 
for Base 5) 

Abacus - Transmobile or other. 

Overhead transparencies. 



SniDEIJT VrCLL DEVELOP EXPOIflSNTEAL PATTERN 
LEADING TO NEGATIVE EXPONENTS 



1. 



Given a list of 10 numerals, 
student will successfully com- 
pute the value for e:q)onential 
forms, and develop the exponen- 
tial form from the given fraction 
al types, vxith BojJ accuracy (8 
out of 10) . Ihese numerals will 
include some ;riLth negative ex- 
ponents* 



Readi!iess: IJoricing knowledge of 
e3q>anded notation of exponents. 



ERIC 



II. Exponents 



8 S 



HRi; 8, pp. 70-7U. 
Continues pattern from positive exponents. 

Practice deriving values for negative ex- 
ponents and converting given number into 
negative e^qaonent form. 

Addison-l-fe'sley, V/ilcox: MAIH3imTICS, A 
IDDERN APPI?OACH, ;?8677, pp. 223-227. 

HRW, PRE-ALGEBRA IIAIHEIIATICS, c 195$, 
p. U; 13-16. 

Allyn £i Bacon, Stein: FUlCDAlEMTALS OF 
IWLTHEIIATICS c 1968, p. 30 

HRV;, llichols: I-DDERN ELEieiTARY ALGEBRA, 
c 196$, 196lj pp. 312-321. 



REVIElf OTHER NUI4BER BASES 



II, Other NuiTiber Bases 



7>8 REMEPIAL 



1. Oiven a list of numerals 

selected from base ten and other 
number bases^ the student will 
correctly pair 60^ (6 out of 10) 
of the given list. 



Readiness: V/oxIcing knowledge of ex- 
panded notation in base 10 and 
familiarity with names for numerals. 



AW 1661, pp. 22-25 (base U only) 

AW 1671, pp. 18-25 (Base U,6; Rdman,others) 

Transparencies for Roman Numerals 

Base k Bingo 

Cyclo-Teacher H-»U6,U7,U8 for Roman no. 

Make pegboard game for other base no. 

liake "Concentration" game for pairing, 
vith base 10 and some other base. 



REVIEW READING AND WRITING LARGE NUMBERS 



II. Recognition 
7^8 RKHEPIAL 



1. Given a list of ten numerals 
witten in decimal natation and 
in Ehglish, the student will 
correctly pair 7C^ (7 out of 10). 



Readiness: Concept of place value up 
to thousands. 



AW 1651, pp, 1-19. 
AW 1661, pp. 1-27. 
AW 1671, pp. 1-29; p. 6U. 

Transparencies on abacus. 

Students make own abacus (straws-lifesavers) 

Transmobile (overhead abacus) 

"Founding numbers" - reinforce concept of 
'•more than" and"le9S than." (^ , <) 

Student realizes places can be indicated 
e:q>onents. 

Present esqponents as "easy way" to write 
astronomical numbers. 



ERIC 



STODEMT MUL BE ABLE TO RS-HAIE BASE*10(DEC- 
IlftL) HUllBERS IN SCIEHTIFIC NOTATION MSD VJILL 
BE ABLE TO DO ISILTIPLICATION AIID DIVISIOII TO- 
VOLVING THESE TERIB 



II. Scientific Notation 
8 S 



!• Given a list of Base 10 (Decimal) 
numbers, the student ^all bo able 
to rc-nai30 k out of 5 in correct 
scientific notation, using both 
positive and negative c^ononfcs. 

2. Given a list of 10 indicated 
calculations, student vjill 
correctly confute 8 out of 10, 
utilizing scientific notation, 
and giving the ansi/er in proper 
scientific notation. Some of 
the " given s" raay be in uord 
problem form. 

Readiness; Student will be familiar 
with e^anded notation, with e3qK)n- 
ential notation, axxi with con?>uta- 
tions involving both negative and 
positive esqponents. 



mj 8, pp. 75-100 

student is made avrare of the wide useful- 
ness of scientific notatita, fron micro- 
to astronomical measurements* 

AddisciMJesley 8677, ^^icox: IL\IHElIAncS, 
A KCDERII APPIlOACH,pp. 228-231. 

Allyn L Bacon, Stein: FUJIDAIMTALS OF 
IIATHEIIAncS c 1968, pp, 135-136- 

HougJiton-IIifflin, Dolciani et al, 
IXJDERN SCHOOL IIATHHIATICS, Chapter 6, 
pp. 153-170. This is an especially 
good resource for the coirplex and orCtcn 
difficult coirputation of scientific no- 
tation. Ue think this one is especially 
helpful and it is also the pi-3decesr jr 
of the Algebra book series us;:d :n l""',^': 
school. 

HRV/, Nichols: IDDERN ElEHFTTARY AIiGELRA 
c 1965, 1961, pp- 339-3UO 



ADDITIOII, SUBTRACnON, AI© laJLUPLICATIOH IH 
IDDULAH (CLOCK) ARIIHIIETIC DJ 3-inniB3R, li- 
iroiiBiSl, 5-HUIIBER, AND 6-lWIIBEIl SYSTEIB 



II. Clock Ar\thT.etic 



8 S 



1. Given 10 indicated operations in 
modular systems (addition, sub- 
traction, or multiplication), 
student will correctly solve 8 
out of the 10. 

Readiness: V/hole number r\mdamental 
operations. 

ERIC 



HRU 8, pp. 2-25 

Clock transparencies for overhead. 

Construct addition and multiplication tables 
for each system, treating subtraction as 
inverse of addition. 

SEE ALSO: Addison-V/esley ^ro.de V Ecc>, 
c 1969, pp- 318-319- 



TOE SlUDEHT TJUL BE ABLE TO DETERIHIJS ABSO- 
LUTE VALUES OF POSITIVE AMD NBGAnVE NUIBERS 



II. Absolute Value 
8 S 



1. Qiven a list of 5 positive and 
negative numbers^ the student 
can vnrite the absolute value for 
each signed nxiraber vLth 80^^ 
accuracy (U out of $), 

Pteadiness: Student imist be familiar 
>7ith directed rational numbers. 



HRIB, pp. 212-213 

Student learns syrabol for absolute value 
and that all absolute values are 

HRV7 8, pp. 2^-28U 

Student learns to solve equations in- 
volving absolute value. 

HHIJ 8, p. 2£f2 

Student learns to recognize that absolute 
value of 0 is 0. 



STDDEHT I7ILL ACQUIRE A imKINQ KHOliLEDGE OF 

PER CENT. 



^11. Per Cent 



7 S 



1. Given 10 numerals (some kind of 
fractions) , the student is able 
to correctly write the other tm 
equivalent names. 

2. I/hcn given 10 problems of various 
practical applications of percent 
(including word problems), the 
student will correctly solve 7 
out of the 10. 

Readiness: Good understanding of 
decimals is necessary, as vrell as 
Jfaalliarity iJith common fractions 
and \7±th proportion. 



HRlJ7i pp. 227-261i. 
Establish meaning of percent together 
Tri.th ability to re-naiaa percent as 
decimal and as coranon fraction. 

Student is introduced to problem- solving 
in percents by double ratio (proportion) 
me^od. 

Student is made aware of various appli- 
cations of percent by consideriable 
practice in solving both enpirical and 
TOrd problems. 

HRU, PRE-ALQEBRA IttTHEIlATICS c 196$, 
pp. 160-183. 

AUyn £c Bacon, Stein: PUNDAIIEJITALS OF 
IIAlHEiIATICS c 1968, pp. 1U9-171. 



inn/, Nichols, IDDERM ELEIIEl^TARI ALGEBRA 
c 1965, 1961, pp. 223-22U. 



HEINPDRCE THE BASIC PROPERnSS FOR WDLE NUMBERS 



11^ F. Propertie s 
7^8REI-IEDIAL 



1. Given ten indicated operations, 
the student tjill be able to 
inatch the associative, coinrauta- 
tive, and distributive properties 
vith exan^les of each^ correctly- 
answering 7 of the ten. 



Readiness: Basic addition and 
laoltiplication skills. 



A\l 1651, pp. 156-175 
AVJ l66l - No pages 
AW 1671 - pp. 53-69 



STUDEIJT IS INTRODUCED TO CLOSURE PROPERTY AND 
CAN RECOCajIZE TO IMICH OPERATTOHS IT APPLIES. 



II. Closure Property 
7 S and 8 S 



1. Given 5 sots and an accoirpanying 
operation for each, the student 
can identify iriiich sets are 
closed under that operation, Tri.th 
Oofi efficiency. 



Readiness: Familiarity irlth set 
concepts and operation r?* 



ERLC 



HRU 7, pp. 158-161 

mi 8, pp. 228, 20, 21, 371 



STDDI3IT IS ABLE TO RECOCailZE A RECIPROCAL AS 
A MILTIPLICATIVE HJVSRSE Aim THAT A NUIBER 
TEES ITS IIDLTIPLICATIVE DIVERSE « i. 



II, Inverse Pjrop erty 
8 S 



!• In a given list of 10 nxirabers, 
the student iri.ll write the 
correct imiltiplicative inverses 
for 8 out of the 10. 



Readiness: Familiarity viith recip- 
rocal. 



HRU 8, p. 2^2 

Reniind students to change decimals into 
common fractions for quick determination 
of reciprocal. 

Student learns to select multiplicative 
inverse of directed numbers. 



Student learns vjhich numbers are their 
o\m reciprocals. 



!!• Numeration and 
Number Theory 



SUPPLEJ,iENTARY 

ODD AND EVEN TIC-TAC--TOE 

Instead of X and 0, players use odd 
numbers and even numbers. Since 
there is one more odd digiti the odd 
digit player begins first. Symbols 
are alternated in successive games. 
Each number can be used only once. 
Player who completes a ro\;, column, 
or diagonal totaling 15 is the 
i/inner! Game is a draw if neither 
completes 15. 

/.i ATHB. ATI CALCSTERfi; 

^ Axith. Teacher » Vol. 16, No. 1, 

Jan. 1969, p. 64. 
Math. Teacher Vol. LXl, No, 5, 

May 1968 
Math. Teacher Vol. LX, No. 4, 

April 1967, by Robert E. Reys, 

•Mathematical Word Search.' 

* has at least 75 words, all written 
forv/ard, vertically, horizontally » 
or diagonally. One .vord appears 3 
times but counts only once* Both 
puzzle and list of words are printed. 
Other such puzzles can be made up by 
putting in the i.'ords you want found 
and then just filling in remaining 
spaces. 

NUMBER NAMES GAME 

ICoulrt be used for either whole 
nurabeis or for types of fractions.) 
Play like 'Fish' or 'Rummy.' 
inake at least four cards having 
different names for the same number. 
Deal 6 cards to each player and put 
the rest in the center. 'Books' of 
any three names for the same number 
are laid down for a point score. 
Person scoring most points v;ithin 
specified time is winner. 

ROMAN NUMERAL RULES 
'The Key to Rofiian Numerals,' by 
Keith Breithaupt, Arith.Tchr. April 
1968, 374. 

Summarizes Roman Nu meral rules and 
^'iciples as few textbooks do. 

ERIC 



ACTIVITIES 

BINGO-TYPE GAfAES by Dr. Jo Phillips, 
Dec. 1967 Instructor , p. 89. 

Easiest version - child required to match 
exactly the pattern on the caller's card 
with that on a square on his paper. 
Winner has his whole card covered. The 
caller should have in his pile some cards 
v;hich do not match any pattern on chil- 
dren's cards • 

Harder: Children cover a square which 
has same number of dots as caller's 
card, whether ox not these dots are in 
the same pattern. 

Still harder; Children cover a number 
of dots which is associated with the 
numeral on the caller's card. 

Innumerable variations: Answers to 
addition, subtraction, multiplication, or 
division examples. Scoring can be al- 
tered to allow bonus points to player who 
covers a row of even numbers or all prime 
numbers, or all numbers v;hich are multi- 
ples of 7, per maturity level. Could 
be also work with fractions, geometry, 
even to matching properties (has exactly 
two parallel sides; has at least one 
line of symmetry, etc.}« 

GREATEST Ca'mU FACTOR 
Finding the greatest common factor with 
the number line. Airith. Teacher Vol, 12, 
No. 6, Cct. 1965, p. 455. 

FILf^ LOOP - ' VJHAT DOES 10 MEAN?'' 
Encyclopedia Brittanica 
Supe;: 8 hU Color No. S-80176 $22.00 
or 

8 Color No. R-80176 $20.00 
SCIENTIFIC NOTATION 

Laidlaw, J.lATHBiATICS 8, i-icSwain et al, 
c. 1965, pp. 281-289. 
Chapter 15 - Scientific Notation, 
Computing with Large Numbers, Comput- 
ing with Small Numbers... includes word 
problems. 



SUPPLE^ffiNTARY ACTIVITIES 



II. Numeration and 
Number Theory 
page 2. 



fRANSMOBILE 

Abacus for Overhead 
Transmobile No, TU-2 
V/eber Costello, Chicago 
Price: 

Use for Addition, other bases, • 
place value^ subtraction, frac- 
tional p^rts, possibly multiplica- 
tion. Division is difficult on 
abacus. Use for reading and writ- 
ing of numbers, v/ork with decimals, 
etc. 

APRIL FOOL ARITHi.iETIC 
(Bases Cther than 10) 
by Paul R. Neuriter, Apr. 1965 
Instructor , p. 17. 

Baa baa black sheep. 
Have you any wool? 
Yes sir, yes sir, 
Zopple zop bags full. 

Let zop be zero, zoggle be 1, 
and ziggle be 2 for Ternary 
System. (Any nonsense v.ords 
would do.) 



Decimal 


Ternary 


0 


zop 




1 


zoggle 




2 


ziggle 




10 


zoggle 


zop 


11 


zoggle 


zoggle 


12 


zoggle 


ziggle 


20 


ziggle 


zop 


21 


ziggle 


zoggle 


22 


ziggle 


ziggle 


100 


zoggle 


zop zop 


101 


zoggle 


zop zoggle 


102 


zoggle 


zop ziggle 


110 


zoggle 


zoggle zop 


etc. 


to 




220 


ziggle 


ziggle zop 



BINARY SYSTH.; OR BASH 

Use a set of Christmas tree lights (differ* 
ent co,ors) to represent the 64, 32, 16, 8, 
4, 2, 0 places. 

from Webster Publishing Co.*s pamphlet, 
'Understanding Numeration Systems.' 
(Coffcen has copy) 

Also good for exercises in Base 10 to Base 
2 and vice versa conversions. 



NIH - a Binary Number Game. 

p. 41 of i/ebster Co. pamphlet, "Understand* 

ing Numeration Systems.' 

Pick up counters - sticks^ matches, tc::>th- 

picks, beads, coins, etc. 

P. 48-49 of li'ebster pamphlet is good review 

for. all bases. See also for supplementary 

exercises. 

FILM LOOT - ' SYSTEM OF TV/OS' 

Encyclopedia Brittanica 

Super 8 m Color Ho. S-80085 $17.60 

or . 

8 III Color No. R-80085 $16.00 

Uses only tv;o numerals, '1' and '0' to 

count. 



MODERI^J MATHEMATICS, Teacher's Edition, Paper 
back, Singer/Random House, c 1965, 1961. 
Good for extra practice on 

Ancient Systems of Numeration 

Place Value 

Cther Numeration Bases 



THE TWIST by Uarjorie Hughes, Arith.Tch r. , 

March 1964, pp. 204-5. 

'If someone told you that with a simple 
twist you could iDanish three-fourths of 
all your difficulties in long division, in 
hard multiplication, in addition of uneven 
decimals, and probably in comprehension of 
borrowing and carrying, wouldn't you at 
least give it a try?' 

(continued on next page) 



!!♦ Humeiation and Numb?:.' 
Theory — page 3. 

THE TWIST (continued) 

MERELY TURN THE SHEET OF THaiE 
PAPEfi 90^ that the holes «i© 
at the t«ip ef the page arul the lines 
9Jse running vertically! Place 
value is so important, that students 
may \iell use lines to help them 
stpaxate places pzopexly* The list 
of 6 ^dvtutAses given by the eu^Wior 
ts^<$ sense! 

* * -jf * 

Bulletin Board Ideas for Bases 
Other Than 10 

»e«e 121 irf itiaxch 1968 I^structfir 
ky Slater >4wy Careli^te SSTffiTwV 
Vincent ^ School » ^^ilwa^k^» 
viAscensin. 

This Mticle shovjs a Base 8 nufiiber 
ftrTan§<rd egress a football* on a 
baAkMtellf efid on a soccer bail. 
Katuratly it is titled 'cm the 
•all.^ 

BASES OTHEA TKfiJi 10 

From March 1967 Grade Tcltr. 

Use Calendar for month in 
Base 7 numerals 



1 



a 


> 


4 


5 


6 


19 


11 




19 


14 


15 


16 


20 


21 


n 


13 


24 


25 


26 


30 


311 


32 


93 


34 


35 


36 


40 


41 



42 43 
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STODEMT VJILL B2 JfflLE TO IDSTTIFY ROIM NUIISRAL 

ijultiplicativs bah, eepetiiid bar, radical sm^, 

SUBSET AIID EIIPTr SET STQIBOLS, IS EQUIVALENT TO, 
AND IP APPROXIIIAIELY EQUAL TO, KOTAHON 



III> Syribols 



7 S 



!• Given a list of 10 symbols, the 
student xiiU correctly natch the 
symbol to the definition Tilth 
90J^ accuracy. 

Readiness: Familiarity idth basic 
set notation and x-jith R mn numerals. 



HRU 7, 

pp. 9-11 J multiplicative bar 

265-271* square root or radical si^m 

138-lUo, subset 

116-117, eirpty set 

166, is equivalent to 

207-210, bar for repeating declitial 

(repctend) 
260 -269, is approximtely equal to. 



RfilNFORGE FRACTIONS, RATIONAL NUIIBERS, k RATIO 



III. Fractions 



7-8REHEDIAL 



1* Given a set of indicated opera- 
tions on fractions, rational 
numbers, and ratios, the student 
can solve xrith 605^ accuracy. 



Readiness: The learner can recog- 
nize fractions ^dtratios. He can 
see the fraction as a ratio or 
indicating division. 



AU 16^1 - pp, 260-2935 29U-326 

AVJ 1661 - pp, 236-265 j 268-28^5 288-317 J 
318.331. 

AT7 1671 - pp. 188-201J 20U-229s 232-271j 
27U-28I. 

Cyclo-Teacher 1167, 1-178. 

Transparencie s 

Uebster, Osbom: EXPLORING ARimiETIC 
c 1962, pp. 12-13; 17 i 2I5 23j 301-306. 

JGIW,* Bernstein £. Wells: TROUBLESHOOTING 
I'lAIHEIIAnCS SKILLS c 1969 Chapt.3(p.loU) 

llake "Frac" game - u»es sequences starting 
Td.th lowest fraction. Student must recog- 
nize and arrange from lox^est up. 



erJc 



III. Decimals 



RETEACH DECIMAL FRACTIONS 



7-8 REIEDIAL 



!• Given a list of indicated oper- 
ations involving decimals, the 
student vri.ll perform the indi- 
cated operations id.th 60% 
accuracy. 



Readiness: Place value concept 5 
familiarity with common fractions. 



A' r l65l - none 

AI-; 1661 - pp. 332-3ii3 

AW 1671 " pp. 28U-317 

Filmstrips 



Stress re-Tnn.ting decimal divisor problerns 
instead of moving decimal point. 

Houghton -llifflin, Dolciani et al: IDDEHIJ 
SCHOOL l-IAffiEIlATICS 8, c I967, Chapt. 9, 
p. 223- 

l/ebster, Osbom et al: EXPLORING ARIIH- 
ilETIC 0, c 1962, p. 61 

"Dcco" Game - p. l5> Ginn's Games 
"Decimal Relay," - p* 1$, Ginn's Games 



RETEACH CONVERTING DECIHAL FRACTIONS TO PER 
GEI^TS AND RETEACHING OPERATIONS mm PBRCEHTS 



III . PER CENT 
7-8 REMEDIAL 



1. Given a set of ten numerals, the 
student can convert, vith 6o% 
accuracy, to the other tv/o eqpiiv- 
alont forms (decimal-fraction- 
percent) . 

2. Given a list of indicated opera- 
tions involving percent, the 
student can accurately solve a 
minimum of 50Jj. 



Readiness: ifoiicing knovjledge of 
deciinaj- fractions. 

ERIC 



AIJ l6$l - none 

AV7 1661 - pp. 3!4ii-35l 

AU 1671 - pp. 320-337 

Allyn L. Bacon, Stein : FUHDAHENTALS OF 
IIATHEIIATICS c I960, pp. 1U9-171. 

WXl, Wichols: IDDEIUi ELEIIEMTARY ALGEBRA 
0 1965, pp. 223-22U. 

HRIJ, Bernstein et al: TROUBLESHOOTING IIAIH. 
SKILLS c 1969, Chapt. 9, p. 2^3 et al. 

"Over Orange" - Riunniy style gane-Ginn's 
Gaines, p. 13. 



REIKJORCE lULTIPLICATION L DIVISIOH 



III . IbltL . -Division 
7^0 REMEDIAL 



Given a list of ten imxltiplica- 
tion and division problems, the 
student will solve 7 out of the 
10 correctly. 



Readiness: Addition and subtrac- 
tion facts arc used \f±th reasonable 
accuracy* Student is aware that 
multiplication and division are 
inverse operations. 



AW 16^1- pp. 82-111; llh-133; 176-205j 
208-2li3. 

AU 1661 - pp. 6k-9S; 122-137 j 152-17^5 
176-215; 288-317. 

AW 1671 - pp. 36-h9} 232-271; 88-9I3 
100-123. 

Cyclo-Teacher, 
H 22-31 on liultiplication 
11 32-1^4 on Division 

Time Tests 

}MJ, Bernstein et al, TROUBLESHOOTIHG IIATH, 
SKILLS, pp. $7-103; 165-192. 



REVIEl^JIHG ESTIIIAnON 



III* Estimation 
7-8 REIEDIAL 



!• Given a set of ten indicated 
operations^ the student vrill 
estimate 60jl of the answers 
within accuracy. 



Readiness: Understanding of round- 
ing and place value. 



Av; 1651, pp. 138-1U9 

AW 1671, pp. 70-79 

Recipes (to estimate quantities to have 
on hand) 

Drivers Tests - estimating distances, 
speed, time 

Checking grocery size packages for 
GstiiTiating best buy. 
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REVIEl'J OPERAnOKS ON INTEGiES VffTH EXCEPHON OF 

DIVISION 



m, INTEGERS 
8 IMIEDIAL 



!♦ Given a set of operations 
(addition, subtraction, or 
multiplication) to perform upon 
some integers, with 60? accur- 
acy the student xfill solve the 
problems. 

Readiness: Familiarity vjith the 
nunberline and basic operations. 



AU 1671 - pp. 3li2-352 
Transfparencies 
Film Strips 

Cyclo-Teacher • 96,97, 100,101,102, 103, 

laoU, 105, 106. 

ShuTfleboard TrLth negative numbers, (use 
masking tape on floor) 



REINFORCE ADDnON AND SUBHtACTXON 



III. Operations 



J^Q RBEDIAL 



!• Given a list of ten addition and 
subtraction problems, the studeni 
lAU coHpute 1/ith 7054 accuracy-- 
i«ei, solve 7 out of 10 problems 



Readiness: Student sees addition 
and subtraction as inverse opera- 
tions, and knows one-digit number 
combinations. 



AW 1651 • pp 
AU 1661 - pp 



20-U7i50-8l(l-,2-,& 3-digits) 
28-6l;268-287 (U-digit no. and 
regrouping) 
AU 1671 - pp. 30-35; 20U-229(rationals); 

82-87i 92-93j 95-99; 12U-127. 

Number Line. 
Function Ilachines 
I^gic Squares 

Cyclo-Teachcr M U-12 (Addition Fact^) 

M 13-21 (Subtraction Facts) 

Time Tests 

HRU, Bernstein et al: TROUBLESHOOTING IIATH- 
miATICS SKILLS, c 1969, 
p. U-56 Practice Sets 
p. 132-16U - Rational Nuiribers 
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STUDEWT IJILL 5£ ABLE ID RECOGNIZE A NON- 
TEHimTDIG DSCIIIAL 



HI • Irrationals 



7 S 



It Given' two nuiiibers to coirparc by 
division, the student can correct ^ 
ly identify (in witinr;) a Mn« 
tormina ting decimal. 



Roadiness: Student can divide i-rith 
r^'asonable accuracy; student imist 
"see" fraction as a coiiip£,rison of 
two numbers by division. 



HRVJ 7, pp. 217-218 J 265-266j 202-20Uj 
206-217; 265-266. 

Contrast repeating and non-repeating 
decimals. 



THE STODEITT IS INTRODUCED TO THE CONCEPT OF 
DIRECTED T/HOLE WUHBERS BY lEAMS OF ORDERED 
PAIRS J HE LEARIIS 10 ADD. AlID SUBTRACT I JITH 
mSSE INTEGERS. 



III. Integers 



7 S 



1. Uie student trill be able to 
match 5 out of 6 given integers 
vri.th an equivalent ordered pair. 

2. The student irill. correctly 
cowpute 0 out of 10 addition or 
subtraction problems (including 
vjord problems) involving 
integers. 



Readiness: Student has working 
knowledge of whole numbers and is 
able to add and subtract whole 
nximbers with reasonable accuracy. 



VSAi 7, i:ip. 168-10O 

Student learns that an integer may be 
represented by any one of an infinite set 
of equivalent ordered pairs. 

For addition, student learns to add first 
terms of ordered pairs together and second 
terms together and then to express ansi-rer 
as integer. 

In subtraction the student is made aware of 
choosing big enougli equivalent pair for 
first term in subtraction problem and then 
subtracts respective members of second ex- 
pression from the members of the first ex- 
pression, giving the ansx/er in integer form. 



erJc 



STUDiajT TJILL BECOIE FAIULIAH IJITII FUiroAIEHTAL 
0PI21ATI0NS IWVOLVnrc DIRECTSD NUIBERS (REVIS17 
ADDITION-SUBTRACTION J ADD IHILTI. - DIVISION ) 



III, Integers 



8 S 



Given a list of 25 problems 
in various fundamental opera- 
tions involving directed numbers, 
student i/ill correctly solve 20 
out of 2$. 



Readiness: Student is acquainted 
-with conce-ots of directed numbers. 



m\} 8, pp. 193-23U and 235-263- 

Student learns meaning of additive inverse. 

Student can see subtraction as procesc of 
adding additive inverse. 

Student learns 0 as sole integer iihich is 
its oijn additive integer. 

Directed number = .real nvimber - directed 
real number in this text. 

Student practices coirparing directed 
numbers. 

Student develops pattern for multiplication 
of signed numbers. 

Division is shoim to be inverse opex'aticn 
of multiplication and that this ixorks for 
directed huribers, using terms of ''recip- 
rocal*' = "multiplicative inverse." 



SlUDEKT LEARIIS TO DIFFEffiSHTIATS BETlffiHJ 
"gQUARE" Aim "SQUAI12 ROOT, Al^D TO FIND 
APPnOXniATE SQUARES OR SQUARE ROOTS. 



III. Squ are s L Squ are 



Roots 



7 S 



1. By using the tables of squares 
and square roots in his textbook 
the student can select the 
correct square or square root, 
as indicated, of U out of 5 
given numbers. 

^ .iness: Knowledge of exponents 
hKjLof factors. 



IIRIJ 7/ pp. 265-299 

Student is introduced to p. U20 of text 
shouing number facts. Cube roots are 
introduced incidentally. 



SOPPLSfESTABX ACTIVITIES 



III. REAL NUMBER OPERATIONS 
page 1 



Keiworthy Educational Service^ Inc. 
Boffalo^ N.Y. 

SELF TEACHER, TESTER, CHECKER, c 1963 
Tagboard with 100 combinations with 
cut-out rectangular spaces belotr 
every h problems for write-in answers. 
Answers shown on reverse side. 
Code no. is No. 2700. Price is 
about #3*00 for a dozen cards. 



ADDITION RELAYS (could also be used 
for multiplication and subtraction) 

4-digit numbers are placed on board 
(or overhead?). Class is divided 
into li-inember teams. Each member 
adds one column. First team to get 
correct answer wins. 

ADDITICN QAMES 

Conmercial games such as dominoes, 
crlbbage, parcheesi, jahtsi. 

ADDITIOK-SUBTRACTIOK QUIZMO 
Milton Bradley 
ffS&kB0^h9 $2.00 

CQMPDTATION - 

A punch-Ksard "adding machine" your 
pupils can build. 
Math. Teacher Vol. LII, No. 6, 
Oct. 1959, p. hn- 



FRACTKWS (Practice) 

Webster, Osbom et al, EXPLORING ARITH.8: 

Addition: 10-13, 302, 306 

Change to decimals - 29 

Change to percent - 1^8 

Division: 16-17, 305-306 

MaltipUcation: lU-l5, 101, 135, 30U, 506 

Practice: 11-17; lOlj 133; 135; 139; 159; 

211; 2U7; 271; 28lj 301; 307; 3lU. 
Subtraction: 10-13; 303; 306. 
Problems: 8-12,lU-17; 20-21; 56; 67* 



FRACTION QUIZMO 
^Iton Bradley 
^8li80 $2.00 

Suggest for 7th-8th Remedial using 
plastic covers for cards which can then 
be marked and erased, rather than the 
tiny cardboard buttons supplied. 

FRACTIONS - "Save Those Egg Cartons'^ 
Arith. Teacher Vol. Hi, No. 7, Nov. I967, 
p. 578 

FILM LOOP • FRACTIONS 
Encyclopedia Brittanica 
Super 8 MM Color No. S-fiOO?5 $17.60 
or 

8 MM Color No. R-80075 $16.00 
Fractions on the number lino — onJy 
like fractions can be add-jd or sub- 
tracted. 



AN EXHIBIT ON ESTIMATION 
Math. Teacher Vol. LIII, No. 5, 
May, i960, p. 388 



IfflCIMALS AND FRACTIONS IN MMSUREt^ENT 
World Book Co., GROWTH IN ARI3HMETIC 
8, Revised, Teacher's Edition, c 1957, 
pp. 51-59. 

Fractions and decimals in the metric 
system; practical problems in use of 
fractions; practical problems using 
decimals. ( Gin involve "tolerance.") 
This book is also good on fractions 
and decimals, inclv.'i'ing word prob- 
lems, in earlier parts of this book. 



SIGNED OR DIRECTED NDI©ERS, 
FILM LOOP - DIRECTED NUMBERS 
Encyclopedia Brittanica 
Super 8 MM Color No. S-8OO76 $17 .60 
or 

8 MM Color No. R-8OO76 $16.00 
Defines signed numbers by mnnberline and 
clarifies nature of addition and subtrac- 
tion. 

FILM LOOP - SIGNED NUMBERS 
Bicyclopedia Brittanica 
Super 8 MM Color No. S-8OO83 $17.60 
or 

8 MM Color No. R-80083 $16.00 
3 sets of integers — shows relationship 
between positive and negative integers by 
utilizing as holes cut frc»n fabric. 



III. IIEAL NUMBER OPERAnOMS 
— page 2 



RATIO AND PROPORTION 

Webster, Osbom et al, EXPLOfUNG 

ARIIH. 8: 

Ratio: pp. 18, SO, 219, 2-3, 226-227 
Problems: 10-19; 50-5l; 219-220; 226 
230-231 

Proportion: 221-22U; 226-230 

MULTIPLICATION-DIVISION QUIZMD 
Hilton Bradley # 58U80-0$0 $2.00 



mTIPLICATION ERILL - 
Game - "The Winning Touch" - type of 
Scrabble with multiplication facts. 
No. 702 

* Winning Touch" 

Ideal School Supply Co. 

Oak Lawn, Illinois 6oU53* 
Think this woul work well in 
remedial 7th and 8th in place of 
regular drill. 

USE EITHER WITH DIVISION BY PROPER 
FRACTION OR AS MONEY EXERCISE: 
Why is the answer bigger than the 
number you had at firs^ when you 
divide by a proper fraction? Ac- 
tually, the question in most people's 
minds, although they do not say so, 
is, "Since you do get a quotient 
larger than the div^idend when you 
divide by a number less than 1, why 
in the name of reason do you call 
it division?" Here are two activ- 
ities: 

1. Talk about mathematical princi- 
ples* 

20 * li 5 because 5 x U = 20; 

and thus, by same pattern 

20 f 1/li » 80 since 80 x 1/U » 20 

2. Others still say, "Yes, but..." 
For these, the following story 
is the most productive I have 
yet found: 

I am going to the bank to cash 
a check for $20. I decide to 
get my $20 in coins or bills all 

ERIC 



227; 



of one deonomination, that is^ all in 
quarters, or all in five-dollar bills, etc. 
Let's see how many twenties, tens, fives^ 
ones, halves, quaz*ters, dljaes(tenths of a 
dollar), nickels (twentieth of a dollar) 
or peiuiies (hxmdredths of a dollar) I could 
get at a time: 

20 4 20 - 1 20 ♦ 1 « 20 

20 ♦ 10 » 2 20 ♦ l/2« UO 

20 ♦ 5 - li 20 ♦ 80 

20 ♦ 1/10 - 200 
20 ♦ 1/20 - hOO 
20 ♦ VlOO + 2000 



EXAi^LE-WITH-A-HOLE-IN-IT by Jo PhilUps, 
Feb. 1968 Instructor, p. 39 • 

Put on the board an example-with-a-hole- 
in-it such as 

U82 "Tell pupils to imagine 

x36 that for a few horrible 
21592 minutes they have com- 
pletely forgotten all 

the multiplication facts. 

17352 Nevertheless, using just 
what they see here, they 
cen find the answer to 
I482 X 30. If they sense 
immediately how to do 
this(l73^2-2892), they 
understand the multipli- 
cation algorith, whether 
or not they usually write 
the '0' in the second 
partial product. 



SUPPLEMENTARY ACTIVITIES 



III. REAL NUMBER OPERATIONS 
page 3 



SYMBOLS - "We've Been Framed" by 

Bt. Jo Phillips, Oct. 1967 Instructor, 

p. 103. 

"Open sentence" means exactly vrhat 
the words suggest - An open sentence 
has one or more holes in it. Indicate 
"hole" by writing a squiggle other than 
a Mumber symbol or operation symbol 
or relation symbol. Gall this 
squiggle "variable." Variables do 
not ask question, do not hold place 
for a specific numeral or a specific 
symbol - only indicates place where 
hole occurs. Open sentence is 
neither true nor false; could be 
either depending on replacement. 
Set of all values of a variable is 
called its "domain." 

Wxen we show what somethins IS NOT, 
we reinforce what it IS, as well as 
open the door to broader concepts. 
Instructional program in variables 
should go farther than solution 
sets of open sentences. 

5 •♦• ? " 7 Questionraark is not a 
variable but shorthand for "what 
number?" 

SYMBOL RECOGNITION OAIIE (by rk) 
Similar to Fish- 

Could be used as a team game with 
any two correct acceptable. 

Three sets of cards can be made— one 
card showing the actual symbol it- 
self, a second card with the name of 
the symbol, and a third with a brief 
description or other clue as to how 
the symbol is used. 
Winner is the one able to collect 
the most 3*-card sets. 

SQUARE ROOTS AND SQUARE ROOT TABLE 
Harcourt, Brace & World, Court: 
GROWTH IN ARITHI-IEnC 8, Discovery 
Edition, p. 285 



PER CENT 

Webster, Osbom et al, EXPLQRINa ARIIH.d, 
c 1962. 

Unit 3, pp. li7-70 

Interchanging decimals and fractions. and 

percent, pp. U7* top quarter p. $1. 
Word problems, pp. 51-53 j 5U 
Finding ^ of a number: p. 52, 9-18,, 

p. 5U (1-U) 
Finding what % a part is of « whole, 

p. 53 (9-16) 
Finding less than IjC - p. 5U 
% of increase-decrease - p. 55 
Finding ^ole from part • p. 56 
Finding part from % or whole - p. 58 

word problems (we do not use rate-base 

wording) 

Finding % from part and base - word 
problems and numerical problems - p. 59» 

Word problems with fractions or percents* 
p. 67 

Good check-up tests on pp. 68, 69, 70. 
Also Suppl. Test, p. 70A. 

PER CENT. Amer.Book Co., Deans et tl^ 
STRUCTURING MATHEMATICS, p. 229 et al. 
Chapter 8. 

This book has good portions (of this chap- 
ter) for equivalent f^action-deciaal^per- 
cent practice and much good practice work. 
We at our level ha^re not been enQ>hasizing 
"rate" and "base" in percentage, feeling 
that these two words create confusion, 
and this chapter does utilize these termft 
in the standard tradition. However, the 
Shortcuts, Problems, review on p. 255 and 
Chapter Test jn p. 256, are very good. 
This chapter brings in simple interest 
and oompoTand interest if desired. 



PER CENT - World Book Co., GROWTH IN ARIB. 
8, Revised, Teacher's Edition, 0. 1957 
p. 259 - Word problems concerning cost, 

selling price, and per cent, 
p. 260-261 v/ord problems involving 

interest, percent, promissory notes • 

etc . 
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nUNfiMOBILE (Abacus for Overhead) 
Transmobile No. TM-2 
Weber Costello^ Chicago 
(developed by Instructional 
I]|7naJnics Inc.) 
Use for addition, other bases, place 
value, subtraction, fractional parts, 
possibly multiplication (not division- 
too difficult), reading and writing 
of numbers, work xriLth decimals. 

PRD^CIPLE OF ORDER OF OPERATION 
Singer/Random House, IIODEflN IttTH., 
c. 1965, 1961 (Paperback) 
Included under discussion on Pt'inci- 
ples (closure, commutative, etc.) 

DO-IT-YOURSELF CHECK CHART by Ken 
Baird, Grade Tchr. Jan 1968, p. 78 
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moves ahead one more space. Cards help 
student to pinpoint his problem so that 
exact help can be given. 



1) 



72 
31 



5) 



x31 



2) 



6) 



h2 



3) 



3li7 



U002 
-3999 



h) 



2h 
2 



7) 7/2r" 



8) 7/2lI5l" 9) $h/W?r 10) 



U/8 
-V8 



U) 3/6 



12) 



1/7 
2/7 



13) 



3 

* 1/8 



V3 
5/7. 



19) 
21) 
23) 



26) 23/^irr 



Since the four basic skills are still 
the bulk of a child's math education, 2h) 3 
this teacher has made a classroom - 2 

feature of the 29 basic computational 
problems which are generally considered 
essential in Uth through 7th grades. 17) 2/7 x 
Although the number of problems is 
infinite, they all fit into a cate- 19) k x 1 
gory of 29 problems. Sach problem 
is put on a card, numbered, and^"~ 
mounted in order across the front of 
the room. Thus the student can see: 
the whole pattern of skills to be 
learned 

the size of the learning task 

how far they have progressed 

how much farther to go. 
Keep chart for each section on which 
child's progress through the 29 is 28) .7 
recorded. Acts both as record and x .2 

stimulus. Lets each pupil knotir where " 
he stands in relation to others in 
his class (or in his school). Parents 
like to^'see something this concrete. 
This work is independent of regular 
classwork lessons. It is voluntary 
and does not affect regular grades. 
V/ork on charts is done in spare 
time. Problems must be done in se- 
quence. Teacher looks at problem 
student has done and gives him one 
similar in category. If he can 
handle it, his line on the chart 



15) 3 

+ 2 



1/2 
1^ 



16) 



l/S 
1/7 



18) 1 3/5 X 7 lA 
20) 1/3 ♦ 1/7 



1 V3 ♦ 1 1/5 

12. U 2I4) U.7 
■ 3.7 - I.I4 



22) 7 1/7*7 



25) 



10.3 
X U.U 



29) 



27) 3.I/I7X 



7U.3 
c 2.3 



TRACHTENBERG SPEED SYSTH-I OF BASIC MftlH. 
translated and adapted by Ann Cutler and 
Rudolph llcShans. c. I96Q $h.9S 
Doubleday & Company, Inc . 
Garden City, N. Y. 
c i960 by Ann Cutler 
Library of Congress Card 60-13513 
Spaed systems for multiplying by 11, 12, 
etc., rapid addition, division, square 
roots, etc . 



III. REAL NDIffiSa 0P2KATI0NS 
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SUPPLEMENTARY ACTIHTIES 



COMMISSION, DISCOUNT, INSURANCE, 
BANKING 

Webster Publ. Co., Osborn et al, EX- 
PLORINQ ARITH. 8 : 
Commission: pp* 62, 123 
Discount: pp. 78, 65, 6h 
Insurance: pp. 106-107; 98-lOOj 105; 
96^97; 102-105; 

insurance problems: 95-100; 102- 
107. 

Banking: 71-73; 76-78; 80-81; 63-85; 
88^89. 

IIATH AIDS YOU CAN IIAKE, by Dr. Jo 
Phillips, Oct. 1966 Instructor, 
p. 113. 

"Old ilaid" type-unlined filing cards 
and marking pen - all kinds of 
drills . 

21 cards - 3 players - 1 unmatched 
card. 

(10 cards with number combinations 
and 10 with answers) 
Players find matching pairs by 
drawing from one another's hands 
as in "Old Maid." Each group 
should contain at least one pupil 
sure enough of the facts to check 
on the rest. Decide how to score 
the first time the game is played. 
Frequently pupils will suggest 
specific variations . . . / didn ' t 
you make the cards so tliat..." 
If older pupils make the cards 
for younger ont^s, they should be 
sure to try them out to eliminate 
possible "bugs" that will confuse 
the younger ones. 

"Hundreds Chart" may be made on 
poster paper, but more durably on 
wocid, 10" X 10". Use cuphooks or 
L-shaped screv/s to place in each 
square. Numbered key tags may be 
hung on the hooks in any way the 
occasion may warrant. Device can be 
used for all kinds of exercises, from 



finding missing numbers in a sequence to 
sifting out prime and ccanposites, etc. 
Some tags can be printed with operation 
signs and the chart used in working >rith 
open number sentences. Hay also be used 
like a geoboard with rubber bands. 

PEGBOARD may be made from tempered masonit 
pegboard or even scraps of soundproofing 
material. Golf tees and tapered pieces 
of dovxeling make '-jxcellent pegs. Svery 
teacher knoT/s at least 5 ways to use a 
pegboard in iiidth. class. 

CYCLO-TEACHEa LEARNING AID 
World Book Co. (Field Qiterprise) 

Circular several-windoi^ed device to en- 
able student to turn crank to ask questio 
give space for his written answer to 
printed question, and next crank reveals 
correct answer for immediate checking. 
Sets of discs for Cyclo-Teacher include 
Social Studies, Mathematics, etc. See 
Supplementary List of Materials and 
Equipment for more detailed prices. 
{$k9 for 2 conplete sets.) 



"CALCULATOR'S CUNNING, The Art of Quick 
Reckoning," by Karl Ifenninger, 
M-12 $U.50 

Cuisenaire Co. of America, Inc. 
12 Church St, 

New Rochelle, New York 10805 



CUSSROOM COMPUTER 

llath. Teacher LIX, No. i|, April 1966, 
p. 356 

Idea of using gallonage computerheads 
from discarded gasoline pumps for class- 
room computers by putting handles on--- 
see picture in above article. 
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SUPPLEMENTARY ACTIVITIES 



MATHEMATICS FIELD TRIPS 
Arithmetic Teacher Vol. 1$, No* h, 
April 1968, p. 332 and 3U0. 
Suggested : 

Grocery Store 

Hardware Store 

Feed Store 
?Equipnent Store 



CONTINHITAL PRESS MASTERS ^ 
Packets of Masters for Transitional 
Math, Learning New Concepts, and 
Modem &th for Jr. High. For Liquid 
Duplicator. Teacher *s Key free. 



Grade 7: 



Learning New Skills ixi 
Arith., Parts 1 & 2 
Jr. High Arithmetic, San- 
esters 1 & 2 
Grade 6: Learning New SkiDs in 
Arith., Parts 1 and 2* 
Jr.High Arith., Semester 
1 and 2 

Ungraded Jr.High: Modern Math for 

Jr. High 

Working with Decimals (6+/ 
Working with Percentage (7-9) 
$h per packet 
Continental Press 
Elisabethtown, Pennsylvania 17022 
or 

Elgin, Illinois 60120 



NUMBER LINE, by Dr. Jo Phillips, Oct. 1967 
Instructor, p. 119 

Counting forward - readiness for addiltion 
Counting backward-readiness for subtraction 
Skip counting - relate to raiiltiplication 
Skip counting bacta/ard - relate to division. 

Counting forward and backv/ard serves as 
singjlest possible way to introducs negative 
numbers. Start with ntJmber lijae on which 
only positive whole nmibers are labeled. 
Make up instructions such as, "Start at 3j 
go 2 forward and 7 bacLcwardj where do you 
land?" Let the children name the landing 
places • Can also then introduce the idea 
of opposites using two frogs who live at 0 
and who never want to go the same direction* 
Only time together is at home. 



Dr* Phillips suggests using three dots to 
indicate infinite line extension and re- 
serving headed arrows for specific die- 
placements* 



S.R.A. TAPES 

1 Kit of Computer Skills 3- 
1 set f?2110370 plus 
U Cassette recorders 



ifer\T kinds of "Track" games are useful here, 
including ^"wild variations of 
Parch>aosi and Uncle Wigg]3^. " 
One or two dice or cards can be 
used to determine size of r.';.oro. 
Can be as simple or complicated 
as desired. (Can use moves 
which are multiples of 3y etc, 
or number which is congrrxnt 
cm a round number of "clock" 
line to 3 modulo 8 . . . ) 



-33^0 



$ 



Ordered by Central Jr.High May '69. 
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2 FDN PROBLEMS 

Webster, Osborn et al, EXPLORING 
ARITHMETIC 8, p. 70 A 



DOMINO GAMES, by Jo Phillips, Dec, 
1967 Instructor, p. 108 

Conffliercial dominoes up to double 6 
or double 9, per maturity level, may 
be used, first just matching dots, 
next laying doubles crosswise, and 
then allowing branching from the 
doubles, and standard rules. These 
can be used for addition skills and 
identifying multiples of 5- 

More extenseive use can be made of 
dominoes from cardboard, plastic, 
or wooden sticks cuch as those used 
in windowshades. These can have 
member conbinations, either addition 
or subtraction, on one side of domino 1 
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IT'S IN THE BAG, by Jan Gumraings in Nov. 
1967 Instructor, p. lliii 

When students seem to need a change^ wo 
have "It's in the Bag" Day. Actlvitioa ara 
written on separate pieces of paper and put 
into a small bag attached to chalkboard(?) 
and labeled "It's in the Bag." When we are 
ready for a new activity, a child pulls out 
a paper. Ko one knows what we'll do until 
the paper is read. 

We think thi^ could be adapted to a Math 
Laboratory^ etc., or perhaps to the sequence 
of items in a dally class lerson. 

.YES, llATH CAN BE FUN! Book by Louis Grant 
Brandes, c i960. 

263 pages of problaas, puzzles, math ir^gic, 
games, and other math entertainment. In- 
cludes biographies of great mathematicians. 

J. Weston Walch, Publisher 

Box 107^ 

Portland, Maine 



The second dcmTno is a double. Such 
domino3S can be i;iad3 as simple or as 
difficu3.t as you wish. Often pupils 
may nako the gmoo either for their 
clasirn:ato3 or for other classes. 
Usuallj*" thoy are tried out at home 
and th3 wTnolo fdn^iiDy gets interested - 



MAlffi A SCENE, by Garo? Cowles in Nov. 
1967 Instructor 

To give more interest to math drill, 
I often make up some duplicated 
sheets of problems, enclosing each 
problem in an area- iVhen the prob- 
lems are io.ie, students color the 
areas according to a key I set up — 
areas with ar.swer^: of 12^ blue 5 an- 
sviers of 10. rod; Dtc. If problems 
have been dono^ correctly, colored 
areas r.ako a picture* 



ODJN GAMES FOR ARITHMETIC pamphlet 
26-3, 59 
Ginn & Company 

Arlington Heights, Illinois 60005 

'This is an excellent booklet containing 
many gaiD.es, and adaptations, which are 
very usable. 



PUZZLES - A CROSS NUIfflEH PUZZLE 

I-Iath. Teacher Vol. L, No. 8, Dec. 1957, 
p. 568 



TUF N^nnber Gane 
TUF 

P.O. Box 173 

Howayton, Conn. 06853 (brochure) 



Also listed in Cuisenaire^ 



MAOIC SQUARE FOa THS NEW TEAR 
Math Teachar Vol. LXI, No. 1, Jan. 
1968^ page 16 

Reference: 

Simon & Schuster, New York 
THE SCIENTIFIC AMERICAN BOOK OP 
HATHEHATICAL PUZZLES AND 
DIVERSIONS, Chapter ii. 
by Martin Gardner 



CALaH:AR ARITHMETIC 

Arith. Teacher, Vol. 16, No. 1, Jan. 

1969, page 69 

1. 3 successive dates in same month 

siam divided by 3 ■ middle date; 
add 1 and subtract 1 for other 
] dates. 

2t 3 successive dates in same col* 
umn (same day of week) 

Sum ♦ 3 " middle date, add 7 and 
subtract 7 for other 2. 

3* Four consecutive dates 

Sum *6 

T " smallest date; add 1, 

2, 3 

for other 3. 

U* Four successive dates in same 
column: 

sxim^- k2 ^ QxnaHest date. 

Add 7, 111, 21 for other three. 



5. Four dates which form a 2x2 square 
Sum - 16 



smallest number. 



Add 1, 7, 8 for other 3. 
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6. Eight dates which form a 2xi| rectang^les 

Sum - ho 

g - smallest number. 

Add 1, 2, 3, 7, 8, 9, 10 for others. 



TRACK GAMES - NUMBER LIKE GAMES, by Jo 
Phillips, 1967 Dec. Instructor, p. 89. 

Try first on Inexpensive materials - can be 
converted into more durable version. 

Basically, need starting place, track to l>e 
traversed in accordance with rxilas anu pro- 
cedures (which vary with variations) r^r.^l a 
spot a player must reach bo win. Dist l.-. 
guishable markers are needed for each player 
(colored disks or buttons, or diffore::/- tiay 
toys) and dice, cards, or spiimer to indi- 
cate the moves. 

Use number line with "dark cave" indicated 
on spot 7, etc., for example. Player who 
lands on already occupied space suffers 3ome 
kind of penalty (stops^ at nearest unoccupid 
space behind that one) or a bonus (gcori a- 
head to nearest unoccupied space ahead of 
it). For conplications, may throw 2 dico or 
pick up 2 cards, etc., or some cards mny 
have special instructions "Go to Dark Ccrvo," 
etc. (Game should reveal quid: adclc:.\ ""^c, 
or those ready to go on to more complicated 
games. ) 

Harder: Tracks may go up to IJO or 100 
stead of original 30, or uso steps as r-Viti- 
pies; marking steps by other than singl-: 
xmits may require rounding the nuir.bero tbcy 
draw to the nearest multiple. Cards hot! ^ v 
than dice for upper grades; vjith die:) 
' stated penalty for certain throws 
double ones and bonus for double ftvc^ ob':. 
Try to have one pupil in each group mY 1 xr 
likely to get directions straight anc. v:' 
is confident of required numbor facts. 



(continued in next column) 
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PROBLEM CARDS (Donino Style) 



SECRET AGENT RE7IEW 



Two-part cards are prepared (maybe 
lpc2"), one-half giving a number fact 
and the other half an answer to some 
other problem. The first player puts 
doim a card on which the second play- 
er can play on either end (supplying 
the number fact -^^o tlia answer given 
on the firs J card or else the answer 
to match the number fact given on the 
first card). Each player starts with 
h or 5 cards an U: draws a card from 
the pack at the completion of each 
play. The first player to get rid 
of all cards in his hand is the 
winner . 



TAKE IT OR LEAVE IT (Review) 
Tic-tac-toe type. 

Questions are prepared on individual 
cards and placed in a box. Class is 
divided into two teams. Teacher se- 
lects random card and briefly describes 
question ("This is about division") 
asking team Do You Take It or Leave 
It? If the card is turned do\^,a 
second card is draxm v;hich the team 
I^ST accept and the rejected card is 
ret\irned to the box. Questions are 
directed at teams alternately. If 
an answer is incorrect, the other 
team gees the opportunity to answer 
\i±th double points awarded for 
correct ansvrer. Team with correct 
answer gets to mark its X or 0 in 
tic-tac-toe box. Any three marks 
in column, row, or diagonal means a 
winner. 



Students are assigned the ordered pair 
which represents their seat number. Each 
student prepares 5 questions for review. 
Teacher selects first student who poses 
his question and decides what number 
Secret Agent should answer it. If he 
answers correctly, that Secret Agent has 
his turn to pose his question and assign 
the answer. If an incorrect reply is 
received, the questioner may ask for 
volunteers and the correct answerer 
becomes the questioner. 



llAIHEtlATICAL TERM BINGO 

Needed: 2 pegboards, colored markers, 

ho words on cardboards for peg- 
board. 

From a pegboard list of hO words prepared 
by the teacher, students may select any 
16 for his squares formed by folding hit- 
paper. Once he has written his chosen 16 
words in his squares, the game ca^i begin. 
Student selected to go to the board chooses 
a word frou the pegboard, pronounces it 
and moves it to the smaller pegboard. 
Student who has this word on his paper 
covers it with colored marker (oaktag 
square?). Student at board chooses another 
student to select the next word. Winner 
is student who ccmipletes row, column, or 
diagonal first, providing he can pronounce 
(or define?) all the words. 



INTEREST GETTERS, by Karl G. Zahn, 
Arith. Teacher, April I968, pp, 372-37U 



MISTERI SIGN (Drill on Definitions, 

etc. ) 

One student is chosen to be ^It." 
The definition or symbol is written 

on a card or pap3r and pinned to "It^s" 2) Pat and Mike, "7 tons of coal at ^lo a 

ton is ^ii9." 



3 "problems" for maintaining pupil interest 
1) Number pyramid of multiplications 



back so that he is unable to see it. 
He must discover by questioning stu 
dents, with only Yes or No answers 
O'Dwed, what is his n^ystery sign, 
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3) Arab and his three sons and division 
of 17 horses. 



NUMBER BASEBALL 

Glass is divided into two teams. Re- 
view questions g^iin a "single" for 
each correct answrer and an "out" for 
each incorrect reply. Teams are 
questioned, alternately. Three "outs" 
constitute an inning. More difficult 
questions can be labeled "do\xble," * 
"triple," or "homer." 

Questions can be selected at random 
by drawing from envelope. Each 
captain keepe score for his team. 
Variations are numerous. Students 
can compile qtiestions for random 
selection* 

This technique could also be used 
for drills. 

NUMBER W(Xa'IS, by Alfred and Patricia 
Lazar, Nov* If^t Instructor, p. Ihh 

Number worais are long segniented 
drawings with a computation to be 
done in each segment. They make 
excellent warm-up activity or for 
any ftw spare minutes. Worms can 
vary in size and rang^ of operations 
involved and provide high motivation. 

(We suggest making them bn plastic — 
possibly discarded overhead projector 
strips — so they can be used on over- 
head, possibly in colors, and tbws 
eliminate having to duplicate in- 
dividually.) 
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OPERATIOJ BOTTLBCAP, BY Mtrjorie Bacon, 
p» U66 Arithmetic Teacher Oct. 196$ 

Collection of bottle ^japs can be sprayed 
red or some such brig^it color, and used 
for counters, to illustrate operations, 
and to illustrate properties such as 
one -more -than or one-less«than. . • 

Author seemed to think that the "project" 
type of collection added considerably to 
the success of Ppe^ration Bottlecap. 

She suggests using these counters flat 
side down and fluted side up so that desks 
will remain unscratched and yet these 
counters are easily fingertip manipulated 
in this position. 

20 coiinters per student is not enough for 
the "one-^ore-than" relationships through 
the number 8. 



OPTICAL ILLOSIONS - "April iool Math« by 
Dr. Jo Phillips, April 1968 Instructor 

1. Use 2 se^ents of identical l«igth to 
make an upside-down capital T. At top 
write, "Wiich segment is longer?" 

at bottom, "How can you be cure?" 
Probably best to use sima color f^* 
both segments unless you want to dis* 
play effect of color on length. 

2. Cut out two circles, same size, one 
from black and one £raax white. Mount 
on opposite color background so that 
background is at least twice as wide 
as circle. Display side by eido with 
sign at top, "Which circle is larger?" 
and at the bottom^ "How can you ba 
sure?" (Does it make any difference 
if the figure is a different shape 
than a circle ~ square, triangle, 
etc.??? Let students experiment.) 
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OPTICAL ILLUSIONS (continued) 



3. 



I4ake draidJig like example and 
ask whether axsy segment on the 
left belonga to the same straight 
line as the segment on the right. 
As usual^ ask how to verify the 
answer. 




Optical illusion^ are suitable for 
all grade levels and these illustrate 
the three general types of illusion. 

MOEBIUS or Mflbius STRIP, from April 
Pool Math by Dr. Jo Phillips in 
April 1968 Instructor, p. 88 

Have fun with a Moebius strip, a 
solid with Just one surface. Cut a 
strip of paper, not stiff, about 
two inches wide and 18 inches long. 
Newsprint or grocery bag is fine. 
Take a strip, give a half twist, 
o erlap the ends, and paste them 
together (like a belt twisted just 
enough to go upside down through the 
buckle). Let the past dry. Then 
think of this "loop" aa a highway. 
An ant is walking along the center 
line* Draw the ant*s path> all the 
way. Surprised? Out along the line 
you Just drew. Gee Hhiz! Repeat 
the same thing with the ant walking 
along this new highway. Cut again. 
Can you visualize a bulletin board 
display of the stages of this activ*- 
ity? It shows one thing vhich may 
happen in a non-Buclidian space. It 
interests people of all a^s. 



FUN WITH NIJMBEBS {for 6th grade up) 

Let your class try this. Convert 
1/27 to the decimal form. Then do 
1/37* Now, try 1/81. Exasperating! 
(1/27 « .037037; 1/37 » .027027; 
1/81 - .0123U^6... ) 



III. REAL NUI4BEE OPERATIONS 
— page U 
GAIffiS, PUZZLES, FUN THINGS 

CURVE STITCHING, from April Fool Math by 
Dr. Jo Phillips, April 1968 Instructor, 
p. 88 

Itaw any angle on a piece of plain paper. 
Hark each side off in units of a convenient 
size (perhaps quarter inches). Number the 
marks starting frcwi the vertex of the angle 
so that you have the SAME NUI'IBER on each 
side. Nov7, with a needle and thread, or a 
ruler and pencil, connect the last mark on 
one side of the angle with the first mark 
on the other side. Then go down a notch 
on the first side and up a notch on the 
second to locate the other pair of points 
you should connect. This drawing shows 
the general idea, but not what your fin- 
ished drawing id.ll look like. Notice that 
in this illustration, 5 + 1 = U+2 = 3 + 3. 
This helps to insure that you haven't 
skipped any marks. If you have 22 on a 
side, you would be dealing with 22+1 = 
21+2 » 20+3, etc. When you complete the 
drawing, you are sure to see a ciirve, even 
though you know that all your lines are 
straight . (Actually your lines are tan- 
gents to a hyperbola, one of the conic 
sections, and when the points of tangency 
are close together, you thixik you are see- 
ing the curve itself.) 

Colored cord or yarn shows up well (rk). 
+ ^ — 
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lour.g children might have the outline pre- 
pared on a piece of cardboard or tag, 
punch hole a for the points on the side of 
the angle, and let children use colored 
cord or yam. Older children can start 
with their own angle... use sharp colored 
pencils or fine colored thread for more 
conplicated designs. Can work on all 
four angles produced by two intersecting 
lines, or all 3 angles of a triangle (or 
angles of other polygons) for fascinating 
designs. Experimentation should be en- 
couraged. 



ANOTHER Vkl TO CURVE STITCH... from 
AprU Fool Hath by Dr. Jo Phillips, 
iprll 1966 Instructor p. 68 

Start with a circle, prererably one 
of at least 6 inches diameter. Ilark 
it off evenly all the way around, 
every 10 or 1$ degrees. You get a 
beautiful design if you connect each 
mkrk with the five closest to it, 
moving clockwise. See what you get! 
(lou are drawing, or stitching, tan- 
gents to circles this time.) White 
thread on blue paper is especially 
effective. Alter or augaent those 
instructions, being very skillful in 
your use of colors, and you may even 
get a design that appears to expand 
and contract. 

PUN FOR 3rd grade and Up 

Using 7 for H, everywhere H occurs, 
and for different numbers, break 
this code. If you do it correctly, 
the numerical answers will check. 
It does not matter which of these a 
pupil does first. If he has a lot 
of work to do in solving the other 
two after doing the first, he has 
been fooling himself. 



a) AHAHA 
♦TEHE 



b) 



TEHiW c) $AHA.HA 
-TEEffl ♦TE.HE 
AHAHA $TEH.A^ 
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ARRANOINa NUMBERS (continued) 

Arrange 5 fives such that they « 100 

( Answer: (5 x 5) - 5 x 5 " 100 ) 

Arrange si3c sevens so they equal 100 

(Answer: 777 - 77 ) 
7 

Arrange seven sevens so they equal 100. 

(Answer: 7+7x7+7/7+7/7) 
( ) 



A HOST UNUSUAL MAGIC SQUARE. . .from April 
Fool iiath by Dr. Jo Phillips, April 1968 
Instructor, p.. 88 

Not only do all rows, columns, and diagonals 
add up to the same number, 19,998, but if 
you hold it upside down, or even look at 
its image in a mirror, you will see a square 
for which 19,998 is the ''magic" number. Be- 
sides, its title reads the same, right side 
up, upside down, or in a mirror. 



8818 



IXOHOXI 



nil 8188 1881 



(Hints, to be given only if necessary: 8l8l 1888 8811 1118 
T + H - 9 Why? A + E-6. T-A + 1 

Why? One of the solutions - TEHAW I8ll 8118 1181 8888 
is 527I46.) 

1188 8881 1818 8111 

ARRANGING NUMBHIS 

123U56789- 100 

Insert proper symbols so that the 
above 9 digits actually do » 100. 

(Answer: 

(1+2+3+14*^) x6-7 + 8 + 9«100 
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REYim ADDITION Aid SUBmACOlOW I/IIH MONEY £: 
RDVIEW CONSUIEin WORD PROBLEIIS IIWOLVING IDI^IEY 



V, Honey 



7-8 REIEDIAL 



1. Given a list of 5 problens of 
indicated oporationsj the studen" 
'irLll correctly perform the oper- 
ations on k of the 5 problens* 

2. Given S vord problems involvinc 
pure ha Gins itens^ the student 
t/ill correctly answer k of the 
5 problems. 

Readiness: Place value concepts; 
familiarity irith decimal fractions; 
money recognition. 



AM 1651 - p. 76 

AH 1661 ^ pp. U6-li7; 5Uj 875 129. 
AU 1671 - pp. 86-873 96; 116-117; 291; 303i 
3'^9"330- 

ILU'J Bernstein et al: TROUBLESHOOTm IIATH. 
SKILLS c 1969, Chapt. 13 (p. 392) 



R2VIE1/ BASIC TERIB & CONCEPTS OF GEOIETRY 



VIA. Plane Geometry 
7-8 naEDIAL (Optional) 



Given a list of basic geometric 
figures and corresponding parts, 
the student xjill identify tath 
70/^ accuracy the figure or part 
^jith its corresponding name. 



Readiness: Point, line concepts. 



AW 1651 - pp. 16^19; ii8^U9; 80-OI; 112-113j 

17U-175; 206-207 ; 2Uli-2U5. 
AU 1661 - pp. 26-27; 62-63; 96-121; 136-137; 

150-1^1; 17U-175; 211i-2l5; 23li-235; 

266-267; 286-287. 
X:J 1671 - pp. 28-29; ^1-52; 68-69; 8O-8I; 

128-129; 130-165; 186-187; 230-231; 

272-273; 282-283; :)iO-3Ul. 

Cycle- Teacher 11 61 through II 66. 

31 A Transparencies for figures. 

IlaJcc 01 Jn blocks and squares. 

w 36 Activities for making own models of 
other figures. 
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REOOGJTITION OF GEOIETRIC SHAPES, INCLUDING 
LINES, AW THEIR TERMH^LOGY 



VI. Plane Go ^pjt ry 
7 - Optional 



1. Student Is able to match a list 
of 25 geometric shapes and their 
parts irf.th the proper names with 
80fJ accuracy. 



Readines^: 
concepts. 



Familiarity >/ith line 



m\I 7, pp. 307-3U3- 



STUDEMT MILL HAVE A IXJIUaUG KNOIJLSDGE OF 
CLUraAL AND INSCRIBED ANGLES. 



VI. Piano GecmQtry 
8 S 



1. Given diagrams of ten angle s^ 
the student trill successfully 
match each an^le idth its defin- 
ition or irLth its corresponding 
arc or measuro^ as indicated^ 
T/ith 8or. efficiency (0 out of 10) 



Readiness: Understanding of ang?c 
and circle ;oncepts. 



HRU 8, pp. 122-125 

Student loll learn definitions for 
"semi-circle," "intercept," "chords" 
"inscribed/' and notation for are 

Student learns a new nay to constnrjb 
90° angle by inscribing an anjle .t.Vrin 
semi-circle. 

This technique can be adr.pted t:^ ccn- 
struct line segments of If^n&thr Vikvi 
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lIEASURniEtW OF GEOIETRIC SHAPES 



VI, Plane G^ometiy 
7-Optlomaj 0 S 



1. Student is able to compute areas, 
volumos, or pcrinetars, as indi-. 
catod, from a set of 2? prablcns' 
(lucliiding \Jord problema) involv- 
ing noasuremonts of {jeoanotrlcal 
shapes, irith OOJi accuracy. 



Ileadiness: Ability to recognize 
Cfosietric tshapes and their parts. 



HRi; 7, pp. 3h$-390 
mi 0, pp. 122-1]|8 

Ilarcourt, Brace L "World, Osborn ot il; 
BXPLOHING ARIIHIIETIC 8, pp. 171-19U A, 
(Bspocially good for fonmilas n-.-^do:!.) 

Hra/, nichole: PRB-JaXJEBRA IfilTHEMATICS, 
pp. 306-335. 

(Includes good cumulative ter/b r.V'o.) 



STUDENT \JILL BE ABLE ID CONS'SroCT, USINO ONLY 
CO«>ASS AND STRAIGHT EDGE, Ttffi FOOR BASIC 

coNsmucnoHS. 



V I. Plane G oom.^ Congtr 
6 S 



(Uvea a cocpaas and strai(^t odQo, 
the student con reproduce the basic 
eonstructions for: 

(1) bisecting a line scgnient; 

(2) constructing an angle similar 
to a given angle j 

(3) bisecting a given angle; and 
(U) constructing the distance from 

a point to a line segment; all 
\7ith 10052 accxiracy. 

Readinose: Hanipulative faiailiarity 
iri-th ocwnpass; irorking knowlodgo of 
lino-ray relationship and sot con- 
cept. 



HRIJ 8, pp. 101-ll|8. 

student becomss familiar xrith terms of 
"pGQTpendicular," "arc,*^ "bisect," *\5ngle," 
"diagonal,*' **concurrcnt," "polygon, »^ ard 
"regular polygon* " 

"Construction" contrasted with dra'^Jig 
or fllcetching. 



SUPPIB.ENTARY ACTIVITIES 



VI. GEaiETRY 
page 1 



FliM iX)OP - ' FRCW A TO V 
Encyclopedia Brittanica 
Super 8 MM Color No. S-80184 $17.60 
ox 

8 M^; Color No. R-80184 $16.00 
Concepts of line and point symmetry 
are illustrated using a selection 
of symmetrical and asymmetrical 
capital letters. 

FIU* LOOP - POINT-LINE-PLANE 
Encyclopedia Brittanica 
Super 8 Vih Color No, S-80160 $22.00 
ox 

8 m Color No, R-80160 $20.00 
Real life situations - concrete 
illustrations of points, straight 
linesf and planes. 



FIIAiSTRIP - GEQiETRY 
Society for Visual Education, Inc. 
(subsidiary of the Singer Co.) 
Modern Geometry for Jr. -Sr. High - Color 

542-1 Distance and Betweenness (55 frames) 
5<2-2 Points, Lines and Planes (inclu<ies 
convex sets and separation proper- 
ties) (58 frames) 
542-3 Angles - linear pair, supple 
mentary, complementary, per- 
pendicular, vertical, etc. 



for mobiles... or painted and glittered 
for Christmas decorations except 'many 
states have new lavjs forbidding this.* 



American Book Co., Deans et al, STRUCTURING 
Iv;ATHB.;aTICS 7, c 1966, Teachers Edition; 
Chapt. 4, pp. 91-118, Points, Lines, 

Planes, and Space. 
Chapt. 9, pp. 257-300, Polygons and 

Right prisms. 
Chapt. 11, Circles and Right Circular 

Cylinders, pp. 323-342 
These chapters are good for 'Sharp 
Thinkers,' stimulating practice 
problems, and good reviews and chapter 
tests. 



Allyn & Bacon, Stokes et al, /JilTHI^iETIC IN 
IvlY \iORLD 8, pupil pp. 151-159 or pp. 99- 
101 in feacher Edition, for use of con- 
gruent triangles, similar triangles, and 
their use in solving word problems. 



RENTAL FIU» - DYNAJ/iICS OF THE CIRCLE 

U. of .iyo. 1968 New Films 

14 min. (presumed black and white) 

$3.75 for 1-3 days. 

To state and illustrate definition 

of circle, radius, chord, diameter, 

arc, and central angle. To iUus- 

rtrate dynarnic effects of variation 

of one upon the other. 



Laidlaw, McSivain et al, ^.iAT^:£I.iATICS 8, c 
1965, pp. 83-98. 

Chapt. 8, pp. 149-166, Points and Lines 
Includes good evaluations and review 
material. 

Chapt. 10, Constructing Congruent Line 
Segments, p. 185..., Triangles, p. 193, 
and Parallel lines, thru p. 204. 
Chapt. 11 - Perimeter of a polygon, /.reas. 
Volumes. Good thought-provoking problems 
in Self-Evaluation on p. 230. 



EASY-TC-PASTE SOLIDS by M. Stoessel 
Wafel, Arith. Teacher Get. 1965, 
pp. 468-471 

Easy diagraDs for constructing oak- 
tag models (solid) of Tetra-hedron, 
Lctahedron, Icosahedron, Hexahedron, 
60-faced solid. These can be used 



ERLC 



SUPPLHwENTARY 

Amer. Bc^k C0.| Deans et al, 
EXTENDING MATHER. ATICS 8, c 1966, 
Chapter 5, pp. 129-172 
This chapter parallels our Holt- 
Rinehart-./lnston text in many 
sensea and gives excellent thought- 
provoking exercises for practice; 
brings in set union idea for tri- 
angles, a good concept of measure- 
ment of a line segment » suggestions 
for research topics. Bisection of 
an angle is shown on page 169, it28. 
Contains excellent review pages 
170-171, as well as a good Chapter 
Test, p. 171-172. 

See also Same Series, Grade 7, en- 
titled Structuring Inathematics. 
Chapter 11, p. 323, on Circles and 
Right circular cylinders could also 
be useful. 

World Book Co., GfiCWIH IN ARITHWE- 
TIC a Revised, Teacher's Edition, 
c. 1957: 

p. 128 - classifying nature designs 
into geometrical shapes 

p. 134 - geometric shapes into 
designs 

p. 129 - To Help You Remember is 
summary of geometric 
shapes together with 
salient points of angles, 
sides, etc. properties. 

p. 130 - Recognizing geometric 

shapes in every-day articles 

p. 131 - Symmetry in every-day 
132 articles. 

pp. 136*137 and thru p. 147, on 
triangles and angles. 



ERIC 



VI. GEa.ETRY — page 2 

ACTIVITIES 
GE060ARDS 

"Notea on Oeoboards" and "G«oboard 
Geometry" 

CG-10 $1.50 (believe for both pamphlets 

CG-9 Cuisenaire Geoboard$1.5o 

Cuisenaire Company of America, Inc. 
12 Church Street 
New Hochelle, Keit York 108o5 



VII. MATHEMATICAL SENTENCES 

FIUl LOOP - MATHEIATICAL SENTENCE 

Encyclopedia Brittanica 

Super 8 m Color No. S-80078 $17.60 

OJC 

8 MM Color No. R-80078 $16.00 

Compares word sentences to 
number sentences. 

'Is* compares to 'Equal.' 

' Is Net' compares to 'Not Equal to' • 



FIU-i LCOP - 'INEQUALITIES^' 
Encyclopedia Brittanica 
Super 8 m Color S-80086 $17.60 
or 

8 lAi Color R-80086 $16.00 



Laidlaw, KATOERATICS 8, McSwain 
et al, c 1965, pp. 83-98. 
Chapter 5 deals i/ith Translating 
Open Expressions and English 
Phrases into mathematical and 
using such expressions to solve 
v;ord problems. This is excep- 
tionally good for what seems to 
prove a very difficult activity. 

Chapter 4, pp. 61-72, contains 
Sentences about Numbers, Order 
Relations, Cpen Sentences, Re- 
placement Sets, Solution Sets, 
etc. 



EKLC 



INTRODUCTION TO CX)HSTRUCTIOM Al© IIITSRPRETA- 
TIOU OF VARIOUS KINDS OF GRAPHS AND LATTICES. 



VIII, Graphing 
7 Optional 



!• Given 15 sets of ordered pairs, 
student can construct various 
types of graphical representation 
as specified, i/ith 80/^ accuracy 
(12 out of 15) • 

Readiness: Concept of ordered pairs 
and set concents. 



HRV/ 7, pp. 391-lil9 



SWDEliT CAN GRAPH STATISTICAL DATA INTO 
PICTORIAL PORI^I. 



VIII Graphing, Pictorial 
8 S 



1. Given 5 sets of data, some in 
word problem form, student can 
graphically represent the data in 
circle, bar, line, or picture 
graph form, for h out of the 5* 

Readiness: Student needs to be able 
to interpret statistics as ordered 
pairs. 



HRI7 8, pp. Ii7-5U. 

Institute of Life InsuraJice booklet on 
"Sets, Probability, and Statistics" for 
examles (196U issue). 

HRW, Bernstein et al: TIWUBLiDSHOOHriG 
yiATHUlATIC SKILLS, pp. 289-295 (includes 
naps as graphs). 

Webster, Osbom et al: EXPLOPJHG ARITH- 
METIC 8, pp. 208-213. 



STUDENT WILL BE ABLE TO GRAPH SETS OF POINTS 
EITHER ON AN ARRAY OR LATTICE OR. ON 
COORDINATE PLANE 



7III> . G r^T^in 



4* Given 5 lists of ordered pairs, 
student can construct graphical 
representations for k out of the 
5> on lattice or coordinates as 
Indicated. 



Readiness: Student needs number 
theory concepts and a working 
knowledge of directed nujribers* 



HRW 8, pp. 311-37U 

Student is introduced to ordered pairs on 
graphs by means of point location on 
various arrays. (Ariry grid in exister:3 
for entire vorld by locating "poinvsn''; 

Ari-ajrs are extended into coordinates - • 
student learns terms of "axis,'^ "quad- 
rants," ^^symmetry," ^»slope." 

Student practices graphing, including 
graphing solutions sets for two conditions^ 
and graphing subsets. 



ERiC 



REVIEW IIUIIBISR LINE (21APHS AlID REINFORCE 
PLOTTH^O COORDINATE PAIRS 



VIII. Graphs_ 



8 REIEDIAL(Optional) 



1« Givon a nxmber line, the student 
can locate a given point on the 
lino. 

2. Given a set of ordered pairs, 
the student will plot the set 
of ordered pairs on a coordinate 
system id.th 70$S accuracy (7 out 
of 10). 



AU 1671 - pp. 355-365. 

Use coliums anii rows for locating coojrdinate 
graphing points. 

HRW, Bernstein et al, TROUBLESHOOmG IIATH. 
SKILLS c 1969, pp. 355-365. 



SUPPLO/iENTARY ACTIVITIES 



VIII. GRAPHS 



Keath Co., Fehr Schu'it, MATHEMATICS 
IN LIFE 2, p. 421. 

General rules on graphing. 
Also good on other 'measures.* 



GRAPH THESE POINTS (to make a six-pointed star) 
p. 175, ELEMENTARY MATH . , 2nd Ed., Harcourt, 
Brace & Jorld, c. 1968, 1966. 



A. 


(8,2) 


To make 


a steamboat, graph: 


B. 


{6,'5) 


A. 


(4,3) 


C. 


(2,5) 


'-J 
U • 


(2,5) 


D. 


(4,8) 


c. 


(5,5) 


E. 


(2,11) 


D. 


(5,6) 


F. 


(6,11) 


E. 


(7,6) 


G. 


(8, 14) 


F. 


(7,8) 


K. 


(10, 11) 


G. 


(8,8) 


I. 


(14, 11) 


H. 


(8,6) 


J. 


(12, 8) 


1. 


(9,6) 


K. 


(14, 5) 


J. 


(9,8) 


L. 


(10, 5) 


K. 


(10,8) 






L. 


(10,6) 






M. 


(13,6) 


CC0RDINAT2S TC TRuCE A 


N. 


(13,5) 




CHRISTMAS TREE 










0. 


(16, 5) 


Kath. Tchx. Dec 1968, p, 764. 










P. 


(13, 3) 



MAKIirc L.ODELS 

of 3-dimensional geometric shapes (triangular prism, cube, balls of 
clay). 

Arith. Tchr . Let. 1965, 'Geometric concepts in Grades 4-6' by Dora 
Helen Skypek, pp. 443-449 ♦ 



STODEilT IS INTRODUCED TO BASIC CONCEPTS AND 
BASIC TERMDIOLOOI OF PROB&BILITIES 



IX ^_ Probgbil ity 
8 S 



!• Given a specific experiment, 
the student; can vrite the 
sanple space for the e^eriinent 
and can also identify the prob- 
ability for a given specific 
outcome • 

Readiness: Fajrdlv-^ with group- 
ing principles* 



HRW 8, pp. 29-39 

(See also Chapter l5 in Addison-Vfesley 
new Book VI, pp. 312-3210 

Transparencies for overhead on both con- 
cepts and terminology. 

Petroleum conpany panphlet on probabilitdeG. 

Red booklet by Life Insurance Institute 
(196k), SETS, PROBABILITIES, AND STATISTICS.. 

Laidlaw, JR. HIGH liATHEHATICS 8, pp. 313- 
T33I (includes independent tests, etc«) 
(1968) Chapter 12* 



ERIC 



IX. PROBABILITY 



American Book Co,, EXTENDING 
luATHBiATICS 8, by Deans et al, 
c 1966, Chapter 12. 

This entire chapter is very 
good on all basic aspects of 
probability including practice 
exercises, suggested research 
topics, and excellent review 
and chapter test on pp. 415-416 as 
\;ell as an interesting cumulative 
test on pp. 417-419. 

HEXSTAT, Probability demonstrator 
Harcourt, Brace, Jorld, Inc. 

This little gadget utilizes 
a honeycomb of passages for 
tiny steel beads and one copper 
bead, from top to bottom. 
Fascinating! 



SlUDEHT GAUIS EXPERIENCE IK TORKHIG V/Iffi RATIOS 
OF RIGHT TRIAIJGLES, \^CH LEADS TO DEVELOPIIEI^T 
OF TRIGOIIOIETRIC FlTi^GTIOilS OF SIIIE, OOSBIE, TAN- 
GENT AlID CX)IANGEIIT 



X> Trigonometry 

{Rt. Triangle) 

8 S 



1. Given two sijtalar triangles, the 
student can deteimine the missing 
parts either by proportion or by 
trigonometric function. Given 
situations may be in the form of 
word problems. 

Readiness: Heeds understanding of 
right angle, right triangle, and 
proportion. 



HRV/ 8, pp. 1U9-192. 

Student learns >riiat two conditions are 
necessary for similar right triangles. 

Student learns to identify coitplementary 
angles. 

Student learns how to use trigonometric 
tables and how to interpolate for in- 
between values* 

Student learns definition of trigono- 
metric functions in terms of ratios. 
(No secant or cosecant is included.) 

Student learns how to apply these tech- 
niques in problem- solving and practical 
applications. 



ERLC 



X. TRIGONaiETRY - RIGHT 
TRIANGLE 



World Book Co., GflCWTH IN 
ARITHMETIC 8, Revised, Teacher's 
Edition, c 1957. 

PP. 248-251, Ratios of similar 
triangles, using similar triangles, 
and solving problems by similar 
triangles. 



ERIC 



STUDENT V/ILL BE ABLE TO DEVELOP SUII, IIUIIBER OF 
TERiB, on SPECIFIC TERII OF AW ARITfflE'CIC 
PROGRESSIOH 



XII > Progressions 
8 S 



!• Given 3 arittimetic progressions, 
student will confute the correct 
sums for 2 out of the 3* 

2# Given 3 arithmetic progressions, 
student will conpute the correct 
niuriber of terms for 2 out of 
the 3. 

3# Given 3 arithmetic progressions, 
student \rLll conpute the speci- 
fied term correctly for 2 out 
of the 3. 

Baadiness: Student imist be able 
to utilize formulas and must be 
familiar x/ith set concepts. 



HRW 8, pp. 85-98. 

Student develops formula for sum of 
series : 




Student develops formula for last term 
or specific term (found in Chapt.Review): 

aaa^ + (n-l)d ; 

From the above formula, notation for 
the nunfcer of tenns is developed as 

" " + 1, 



v/here S « sum of series 
n = number of terms, 
d = difference between ax^ two 

consecutive terms, 
a^ = last or nth term of sertes, 
and 

a = first term of a series. 



i<cl^^TAL FIU. - i.lEAN, 1..ED1AN, UODE 

U, of ..yo. 1968 hie,! Films 

13 r.iin. Color 35.00 for 1-3 days. 

Explains that the ;neaning of average includes 

the concei.ts of median, mode, and arithmetic 

mean. Uses meaningful situations to develop 

use and computation of average. 



ERIC 



0 9 H 



ERIC 



1. The student can show 

familiarity and Imow correcj^ 
mathenatical meaning of the 
language and symbolism of 
sets to include the 
following: 

Roster^ rule^ element , 
member, null or empty 
set, subset, one to one 
orre spondence , equivalent 
sets, fiiiite sets, 
infinite set, 
replacement set^ 
variable, 
domain. 



A prepest con be used to detercnLfie 
if ^xirther individual explanatiovi 
and practice is needed. Suggest a 
list of exercises be selected and 
study the reference material Ei^wx 
below. 



2. "Basic Text*^, pages 18-314. 



PROPERTIES (To IDGtfTIPY AND 
UNDERSTAND) 



[ II' Nvanber Theory 
^9 3 ftnd R 



-X. — The student willahow a jT. U^^ft spftciflr. flYamplnn tn Idfintify 



recognition of the proper- 
ties of real nmbers as 
listed bolow: 

CxOTmutative ( Add, h iln. 
Associative (Add 2c Mul) 
Distributive 
Closure 

Special properties of 
zero aiid one, v;ith 
respect to addition 
and multiplication. 

Properties of equality 
Reflexive 
Syiiimetric 
Transitive 



2. 



student recognition. 
1-* 32=^ 2-t 1 or 4^^a r 
as an illustration of the 
conomatative property \L th respect 
to addition. 

The student, by me.ms of an Inventory 
test, will indicate aay properties 
which need to be reviewed, studied 
or introduced for the first time 
to a few students lAiose background 
May not have included all properties 



ij 3. 



'Basic "Peiit" pa^es 



55-« 



•56 

6l,67,6o,71,7ir 

pages 87-Qd gives an ezcellont 
summary list of statetnonts of 
axioms I properties and theorems. 



f III i^AL mmm opbratioks 

PRSPAHATION POR ALGEBRA ' ^ " 

BASIC DSPIJITIOilS AND CONCEPTS 0 9 R 



1% The student can domonsti^ate 
His recognition and under*" 
stoiiding of Che following 
raatheraatical terms, signs, 
and symbols: 

V/hole -iuiiiber, real mimbers 
to include rational auiubers 
use of u .e iiuaber line, 
tlie following signs: 

Jigns of iaclusion,C yr 



powers, base> exponent 
order of operation. 



and 



!• tlse a pretest to detemine ir any ' 
additional time is necessary to 
further reinforce any apparent 
weakness* 

Z. "BasiB Text*^: pages 1*16 

(Hereafter, " Basle Text " will 
refer to: Modern school, Mgth^ 
ematicsj Aii«.:^bra I: Dolclaniir Woolpox: 
Beckenbacn, Jurgenaen, Donnelly; 
Houghton iiifflin Co., 1967* ) 

3# Use Pilrastrip #206 for individual 
instruction. (Unless otherwise 
indicated filmstrips are those 
located in the Resource Center «SH§) 



ADDITION OP PomoMIALS I - i" Heal Mumbor Op.raHop * 

Includes Subtraction as the Additive laverae G 9 R 
— I - 



2. The Student will :iao\v tlaat 
he is able to add algebraic 
polynomials c..id is faiailiar 
with and laiderstaxids the 
mathematical vocabulary 
associated with the additkn 
properties as listed below: 

Closure, addends, 
coefficient, like terms, 
binomial, trinomial, sim|te 
form, degree, aumber line, 
identity element of add- 
ition and the additive 
inverse » 



1. "Basic Text^' Pa^^os 1^7- 6l|., R 

77- 62, R 
95-106, S 

2. . PS (Film Strip) # 001, "lleaning 
of signed Ituubers <.ad ilow to 
Add Them's may be ur*ed for 
individual studar/c Sv-.udy <»v 
ClassrocHU use; 



PRODUCTS Oi? POLYiWOMlALS 



III REAL NulteER 0?E RAT 1 0N& 
G-9 S 



The student will sliovr he 
can multiply a rionoiiiial 
and a polynonial md x^ill 
ap.">ly the distributive 



2. Application 

Thv"? student can show r.iaste 
of finding products of 
feinoraials by solving 
problems requiring multi- 
plication of gino/.iials to 
solve the equation. 



1. Sufficient practice should bs given 
in developing the ability of 'iit ^tudie 
to f i id the product of two hlxicmi a i b 
at si^jht. 

2« "Basic Teir,t'*j pp. 267-279 



Ic "Basic Te;ct" 



pp. 276-277 



FACTORING CP POLYNOMIALS 
APPLICATION 



_III HEAL NUIIBJSR 0 PiU R AT 1 Ot^<^ 
6 9 S 



Tl The student v;ill be able to 
fa(ttor polynomials by 
applying previous Imowledge 
of proaucts^ 



2.. The student vi 11 recognize 
and apply the 3 general 
factor pattc'-ns whi'^.h 
occur frequent? y. 



3* The student ^rl 11 ap )ly 
factoring to polynoraials 
formed to solve various 
types of v/ord problems. 



The general deveiopiaent 1>? 
factorin;^ should be: 

a. Pii:d greatest monomial factor. 

b. Recognizing a patern if it .exist 



The 



Sind factoring accordingly... 



oatterns are: 
a^-b^- (a-b^(a 



b) 



a2T-2abf-b^ (a-hb) 

a^ - 2ab4 b^ 
"Basic Text", pp280-300 



(a - b)^ 



MULTIPLICATION OP POLYNOMIALS 
Includes Div5.sion as the Multiplicative 

Inverse 



III REAL NDMBER OPERATIONS 
G 9 S 



1, The student \i 11 be abi; 
to laultiply and divide 
polynomi/^l^ of 1, £, and 
3 terms with degree 0 to 
3 -nd v/ith coefficients 
of real nLunb.^rs. 

Readiness ; Previous ability 
should consist of multiplica- 
tion and division of rational 
real uumbers. 



1. The axiom of the multiplicative 
inverse aid the rolationship betweer 
Liu].tiplication and division shall 

be established. 

Theorem: For ail real numbers e 
and all nonzero reel ntmbers b, 

ar^- ^^^^^ which gives the 
definition of division and 
implies that the set of real 
numbers is closed under divisior 

2. Reference and e;cercises-"Basic Text" 

pp. 106-115. 

3. For reinf orcev.ientc the individual 
may be referred to Pilmstrip #002, 
'^^Multiolication of Signed Nurabers" , 

and i^bOk, "Absolute Value^'. 
Piliristrips ai^e located in the 
Resource Centner. 




Ill R2A 



R 



.•:hATio:J3 



1,. The student vi 11 reviev; the 
le.ws of exponents vji th 
rsspect to division and 
learn the meaning; of the zero2. **Basic Text 
and negative exponents. 



1. Practive application of t'lo exocnent 
la\/s with r.iononial expr-ssi. • ..3. 




e ^ VU 



t 



2. The studeat >i 11 be able to i 1. The application o ' t he orincipt s of 

reducv3 (simplify), divide | fractions \i 11 be reviewed and 

ajid combine (add) rational ! applied to algebraic rational 

polyaoiMial expressions. \ expressions. 



2. "Basic Te;ct'», po. 3^^-33^,313-323. 



SmiS OP REAL MIMBERS 

v/ORD PROBLEIi SOLl'^IIIG 



III REAL iVJimJR OPERATIONS 



The student x^ill translate 
a verbal statement into a 
mat f.iemat ic al st at ement , 
indicating atans of real 
numbers nd simplify the 
expression to a single real 
number correctly. 



1. "Basic Text's pp. 65t66 

2. Review of Pi3j"astrip ,5^001 "Meaning 
of Signed liur.ibers and how to 
add them. 



RATIOIIAL Itfl}iBilR3 IN PROBIEHS 



III REAL ITUlffiERS OPERATI ONS 
0 9 S 



Special classes of probJb ms poseibly 
introducfed at this time involving 
fractions are: mixture, profit and 
loss, cost, interest, work and time* 
The multiplicative property of 
equality yill be emphasized as the 
means of transfoming open 
sentences with fractional cooffloien 
into equivalent sentences without 
fractions- 

The importance of the* check ffiust be 
emoliasized in terms of the original 
equation. 

"Basic Text's pp. 3i|.5-365 



1. Ta0 student wi^l'^wrtte : |IT 
equations containing ^ e | 
fractions frow^ facts of 
probjjsms ond solve for the 
solu'i'ion sQfc^ • ^2".*: \'.'.o;il-i2, 

Roadinoss: Th^- student should 
be familiar Mh th .ratio and 
fractional expressions, 
factoring and equation solving 



4. 



PROBLEM INCLUDING IWEQUAIJTIES 



III REAL MUMBER OPERATIONS 



G 9 



S-R 
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!• The student shall be able to 
correctly tr-jislate into 
alsebraic language, word 
problems containing expressions 
of greater than, Ibss than, 
at le:LSt, nore than, as well as 
the equality statenent. 

He^diness: The student is 
familiar v/i cU the uniform 
motion relationship, cost 
relaifcbish5.p and the meaning 
of complementary iin^les. 



1. After forming the mathematical 
sentence, the student vt 11 oo ntinu 
use this knovjledge of solving the 
equation to find the solution set 
and mafte a check of the numerical 
answer^ 

2. "Basic Toxt'^ pp. l69-l6a. 

3. Piimstrip #91+2? * "Solving Equations 
St nley Bowaar Co. 

Pilmstrip #210, "Solving Equations" 
2nd part. Resource Center, AHA 
5« "Programmed TInits in Mathematics" 
by Denmark and Sample, Houghton Hi. 
Co., will make an excell^tut source 
of 3up;olenental help for lsi*,year 
Algebra students aad good reiriforc' 
ment for Alg II students. They 
may be obtained in Work- Problems, 
Mixture Problems, Motion Problertis 
and percentage at small cort. 
(See 1978-69 catalog) 



WORD PROBLEM SOLVING 

Writing The Equation 



T III REAL NUIIBER OPERATl^ONS 



^ ^ 

±\ Tho Gtudent shall \>^i*it3 ari 
Tils^'^'br^i'e expre'S'llon or 
e(*aation froW a g^iven 
p«*ob&i sit aat i on . 



1 



Example; A total amount of ii32 
gallons of oil is contain3d in $ 
drioms, each containing x gallons 
and a 6th drum containing 32 
gallons. 

5xH'32=232 



gal* gal. total gals. 

2. Equation should be a correcc 
statement of fact. 

3. "Basic Text", pp.l20-12J+. 



IIIREAL imiBER OPERATIOHS 



PROBIEM SOLVIMG 

SOLVIMG THE EQUATION 



T7 The student shall find the 
root or solution to an 
algebraic equation vith onej 
variabi to the first 
degree • 



Readiness: The student can 
write the proper equation that 
expresses correctly the 
probin situation. 



1. Equations of this type shall be solve 
by applying the ^ansf ormat ions of 
substitution, adding multiplying, 
subjfracting and dividing to produce 
an equivalent equation wliose solution 
set can be found by inspection. 
2c The import aiice ox checking tlie 
apparent 5;olution shou Id be 
emphasized. 
3» The sequence of pi'oblem solving 
should be reemphasized. 
a. Read :ind decide what is to be 
found. 

Choose a variable, ide/itify it. 
Write an open sentence using 
r e 1 at i on s hi p s f ou nd the t he 
problera or indicated by tlie 
natui^e of the probin. 
Solve the open sentence . 
Check with requireraent s of proble 
"Basic Text", pp. II6-I36. 
Pilmstrip #013, "Problem Soliing'^ 
will provide sup ;)1 erne nt^l 
insti-cxction. 



b. 
c, 



d. 
e. 



i OPERATIONS WlTll RADICALS 
: Irrational Numbers 



III REAL WxBER- OPERATIONS 
G 9 S 



1, The student will apply the 
properties of roots to 
radicals iu oi'dbr to simp- 
l^Jfy thera and perform the 
four fundaiaental operations 
with sets of radicals.. 



1* The properties of r 



pTcaTs"^7r3" 

X 



IRRATION.\L IITJI-IB^S 



Vb 



help to simplify radicals to 
better facilitate their conbiaation 
2. "Basic Text", pp. l^37-khQ> 
To solve a radical equation 

a. Isolate the radical in one mer.l 

b. If square root, square both 
members . 

c. "Basic Text"; pp. l|.5l~li.6l. 



3. 



T III Rj^AL NUI'IBER 0P;IKATI0N; 



ERIC 



!• The student 
his concept 
numbers and 
approximate 



wi 11 extend 
of irrational 
be able to 
their 



decimal values. 



1. 



Emphasis should be placed on 
squares, square toots, the 
decimal notation for rational d 
irrational munbers, arid to recpgniz' 
and jroduce them 



3asic Text" pp. [).19-*i|.30. 



SYST&IS OlH"" Lli'TEAR EQUATIONS 
PROB.GEII SOLVIHG 



III FuIiAL l^TJKBER OPUJUTIOHS 
G 9 S 



It, The student will translate 
word probteis into equations 
using tvjo variables and 
correctly solve the system* 



1. The translation of set of f acts^into 
a pair of equations in two variables 
shouH be first practiced^ 
Example i The sum of 2 nuraber:? is 1^.0 

and their difference is 

X - y:=.ll4. 

2. Various formulas to be used should 
be reviewed. ^ ^ 

Uniform motion h" ' "C 

Cost f orniala * P 

Perimeter — j ^ vrv ^ 

Relationship of pa raillel"-/' f 

and opposite forces c ^ f,- /'"i. ^ 

3. Emphasize laan;^' probleias c^ai oe 
easily solved by using 2 v.-'i^ir-ftles 

4. "Basic Text", pp2iij^-251, 

5. The Mathematics Teacher. 

Jan. I960, p. 12. 



ALGEjRAIG Ei-CPRESSIOilS fvJD SEilTJlJCJS 
WITH V;ali;iDLJS 



VII ' MATtienATIGAL SgtJTmCES 
G 9 R 



!• If additional study and practice 
is needed, study .md us*^ selected 



1, The prospective algebra 
student will show his 
ability to transform vrord 
plirases into nathenatical 
expressions using variable s 
quantifiers and open 
sentences, 
i^oadiness: The student 3houla 
be able to solve open sent- 
ences in one vai"*iable. 

(eouations and inequalities 



^xercises J 
Basic Text'', 



35-1+5. 



liffiQUALITIES IN I-IATHiaiATICAL 



VII MATHiSMATICAL SENTEIICES 



G 9 S 



!• The studsnt vi 11 be able to 
apply the axioms, theorems, i 
and transformations of 
inequality to produce a 
soluti onset • 

Readiness : The student should 
be foi'iiliar x/ith the syribola 
of inequality, and • ' th the 
axior.i of co.i)arison or 
Trichotomy. 



1. Transformations used to affect the 
solution set are substitution, 
addition, subtractifcn, multiplicatioi 
and division, 

2, particular attention should be paid 
to the reversing of order of bha 
inequality when multi,:)ly or 
dividing e ch ^nomber by the 

sarae negative ntuiber, 

3. ''Basic Text's pp. Ii^5-l5l. 157^165- 

Filr.istrip #9lj.26, '^Inequalities^^ 
Stanley Bowmar Go. 



ERIC 



INTERPRETATION OF DATA ^ND PROB/^aiLITY 



IX. Statistic: 



G-9-C 



1. The st^^dent v become familiar 1. 
with the col )n, organization 
and interpret, .on of data, and 
probability. 

2. 
3. 

4/ 

5. 

6. 



Specific topics to be accomplished will 
be to: 

(a) /Arrange data in forms that indicate 
frequency, cumuTative frequency, 
percentile, mode and mean. 

(b) Find variance and mean deviation. 

(c) Find elementary probability of an 
event, P(£). 

Basic text, pp. 587-616. 

Filmstrip ^/209, "An Introduction to 
Probability, Resource Center, 3hS. 

"Non-intuitive Probability, '*WGth Teache-^ 
May 1969, p. 361. 

•'Gambling Doesn't Pay . "--Probability 
Math Teacher, March 1967, p. 200 

Use simple experiments such as coin 
tossing, card drawing, objects in a 
container, etc. 



ANaES, FUNCTIONS, APPLICATION, VECTORS 



X. Trigonometry 



G9-^ 



r 

1. The student will learn how angles 
may be used in many practical 
problems, the sine, cosine and 
tangent function, use of tables, 
and the use of vectors to re- 
present displacement, velocities 
and forces. 



1. Since the student has some previous 
experience with triangles, the time may 
vary and some effort should be m-de to 
ieinforte and add to fiis previou: know- 
ledge of trigonometry. 

2. Basic text, PP. 545-581. 

3. "How Shall '^^e Define Angle''? The f'^ath 

Teacher, Jan. 1967, p 18. 
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PHRMUTATZONS 



IX. Statistics 



Gll^S 



1* The student can compute the 
number of errangr^ments or per^ 
mutations or a set of objects 
under veiying :o3Lrictions. 



Develop the basic relationship orform« 
ula for oanputing permutatuions: P-,=n! 
where n = number of objects and nj = 

n(n-l){n-2) {2)(1). Use three 

objects " A,B,C and show how they can 
be arranged in a row. 

(/iBC), (ACB), (BAC), (BCA), (CAB), (CBA) 
^ 3f 3x2x1 = 6 axTsngements 

Place the restriction that a lesser 
number of objects will be used than 
those available. 

^P^ = n{n-l)(n~2).....(n~(r+l)) 

Involve the fundamental principle of 
counting by examples such as how many 
different odd 3 digit numbers can be 
formed from the digits 1-9, if no digits 
are repeated. Using place systems* 
Fill the units pi jce first. This 
gives 5 choices, U^aving 8 for the 
tens place and 7 for the hundredths 
place, giving (8x7x5) 



References: Algebra and Trigonometry 
Book 2; Dolciani, et.al. 




XI ■ Geometr y 



!• The student will learn about 

linear equations in 3 variables 

• and how they may be graphed as 
planes in space. 

The solution to a set of 3 
equations in 3 variables should 
be found correctly and some 
verbal problems should be solved. 



1- This should include ordered triples 
and their graphs, space coordinate, 
graph of the plane (ax + by c/. - d) 
in' -space, use of traces, and lines in 
space. 

2, Basic text, pp, 510-544. 



' F XIII . Functio ns 

TH£ QUADRATIC FORMULA- 



1. The student will be able to solve 1, 
a quadratic equrwion by completing 
the square and be shown how tte 
quadratic formula is obtained. 



Emphasis will be placed on the fact that 
completing the square enabler, one to 
find irrational roots when factoring 
will not work, (rational roots). 



2. Bas:.c text, pp 448-452 



2. The student will learn the 

quadratic formula by using it 
to solve equations. 



Th^ discriminant will be emnhasizeC 

(b - 4ac) and how it indicated ch^^rac- 

teristics of the roots. 



2. Application should be made to problems 
where it is necessary to use the formula 
to simplify finding the solution. 

3. Basic text, pp. 448-457 



XI MALYTICAL GIJCa^ETRj 



G 9 



1 • The student ccm find the 
slope of a line and use the 
slopo and intercept concept 
to dot ermine the equation 
of a line. 

Readiness; Be able to obtain 
the coordinates ( ordered 
pairs) of 2 joints on a line 
graph on the coordinate 
plane. The boi^ms abscissa 
an ox'dinaoe as names of 
the tvTo parts of the 
ordered o,:irs May be 
introduced. 



1. 



2. 
3. 

h. 

5. 
6. 

7- 



c 



Concoet of slope should bo introduce 
as a ratio of vertical caanja to 
horizontal change. If the coordinat 
a:^.es are nar.ied x and y and tvTo point 
A nd B have coordinates (X'^,y^),(xj 
rospectively , then the slope (m7 

y2-yi 



15 Xi 

Slope saouli be caapared to ths pitcl' 
of a root in coastruction . nd 
percent c^ade of a road surface, 
Etnphasis{A lOO/o grade i3 not vertic£ 
but equal to a slope of 1- 



1 



li ^10^10 z.100^/^ (jrade 
Sho^>r that the intercept r.iean fcV 

J intercept designated by (b). 
A line c ui be shown to ha-ze a 3],ope 
and an intercept. Use r^raphs. 
A line can be represented b;^ the 
equation y mx b^ called the 
slope-intercept form of the str.iight 
line • 

The equation of a line caji be x%'ritte 
if the slope (m) ,;ud y intercept (b) 
are Imown* 

The X and y values o.^ the coordinate 
of a point on a line v/ill deteri.iine. 
the y intercept v/lien the slope is 
knovm^ and 'c'^^e eriiation of the line 
can be deter:.iined. See 5. 
Zei o slope of the horizontal line 
and no slo:)e of t.ie vertical line 
shoiold be emphasized as v/e j j as 
the negative a d ^os-.tive slooe. 
**3asic Text^^, pp. 206-216. 
?ili;istrip ;:-208, ''The Slope of r„ 
Line^*;, Pvesot.u-^ce Center, SHS. 
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CJEOMiDTRY DISTAI'ICE PORiIULA 



XI AilALYTICAL CJEOT^ET'RY 



G 9 
s 



1. Practive with the theGr-eni and 



its converse * Use general notation 

for points (xi^yi)^ (^-2*^?,^^ 
a.-d develop the distance foiTaula. 



The student v/ill recall 
the Pytha^^orean theoren, 
how to rind the distance 
beti^'sen two points on the 
number line and apply them 
to form the distance formuL-^S » '-Basic Text'* pp i{.31'"ij-37 ^ 
and use it to fi.nd distance 
bet^^een given po'iiits on 
the coordinate plane. 

■ \ ' 



ORDER i 
SQUAT I Oils 



PAIRS 



y.iVRlABLES 



XI AilALYTICAL GEOMETRY 



G 9 
S 



1. Student shall be able to 
relate the equation in tv/o 
variable s(first degree ito 
the straight line and the 
solution sets to ordered 
pairs (coordinates) 

Readiness: Previous e;cperienc 
with the one-to-one 
cori'^espoiidence between the 
set of all points of a 
olane .id che set of all 
ordered pairs of real 
nuiabers« 



ERLC 



el 



The plottin3 of point s{oi'de red pj^,irs 
on Che coordinate plaiie .Mid the 
equation also should be practiced. 

The ;^e ne r a 1 f orxn o i the linear 
equation slio'^ld be recojiized 
as Ax^-3y:=.G• 

Linear inequalities shouild be 
reicbed to the graph and the 
open and closed half plane. 

Filmstrip #9l4-i|-7 /^Coordinate 
Geoi.ietry^* and 7/9^1^8 , "Graphing 
Equalities" St. nley Bowxiiar '-^o. 



5. '*3asic Text", pp. 189-205' 



XI AlULYTICAL GiSOHSTRY 

SYsuz-is c:^ Li.r^.vu equations 

G-RAP:i:^'^. IJTJRI^R.^JATION AiJD SOLUTION » 9 



!• Tti-^ cl'uc- -^'jit c:^n d'L-jerraine 1. Given lli\car systems, graph and 
or estiTnate tV.-^ coordinates find the solution sets, 
or the 001"^*^? or intersec- 
tions 01 2 oi' noro lines on The i.iea-iin-: of consistent and fx^con- 



the coordinate plane, u\nd 
the e q ai v a 1 o ii s y s t i c an 
b^fe ob t a in e d - v. I . :. c ! i can be 
used to /jivo oh'^ solution 
set. 



sisCent, as applied to a linoar aystera 
should be understood. 

2. »'Basic Text'' ,:>p. 229-235. 



^3. Pilnistrip # 9.b28; "Graphins Eqaatioi 
Readiness: Th': student should J by ':ta ..ley 3':5vnaar uo. can be review* 
be able to e v^dly and quickl;;}' 
sketch the correct graph of » 
a Jinear eQuatio:i i 



SY5iT£31S OP LTIIE.AR EQUATIONS 
ALr-E3RAIC SOLUTIONS 



XI ANALYTICAL GEOMETRY 

G 9 
S 



1. The student can solve systems: 
of linear equations having 

2 variable s, elj.niaating | 

one of the variables by ; 

s ub s t i t u t i on , ad di t i on or i 

subtrattion and check the I 

solution sot, J 

Readine ss : The student can 
multiply both members of an 
equation by the number 
necessary to n^nke the 
coefficients of the sar.ie 
varij.ble alike. 



1. Indicate t ^e characteristics that 
tell which method i^Ji 11 Liost readily 
and easily obtain the solution setj 
such as, like and unlike signs, 
value of coefficients and when 
substitution is indicated by one 
term havin^j the numerical coefficie 
of (1) one. 

2. ''Basic Text", pp.235-2ii4. 



INEQUALITIES IN TWO V/iRlJiBLES 



XI ANALYTIGAL GEWETRY 

G 9 
S 



la The student can correctly 
graph a system of inequal- 
ities and show the set of 
points (intersection of 
half -planes) , whose coord- 
inates satisfy the system* 

Readiness: The student has 
previously graphed the 
linefiu? equation 2 nd the 
linear inequality. 



3l.anpha3ize the briiigi^S together of 
algebra and geometry in showing the 
solution. 

2. "Basic Text", pp, 252- 253 



LIMKAR PROQRAMMIJTG 



XI AHAIgTICAL GEOI^ RY 

& 9 
0— '3 



ERIC 



2. 



The student will become 
familiar with the present 
day importance of linear 
progrorriraing and can find 
and graph the restraints, 
find the corner points, 
and indicate the polygonal 
convex region. 

The student should be able 
to coi^rectly interpret the 
graph. 



1. Tai's x© '".Lae moat important 
recenr '^iievelopiaent in math of 

a practical application of a large 
part of the previous algebra. 
It is widely used in areas of 
business and industry. It shows a 
particular use of inequalities^ 

2. See "Linear Prograiiiming ProbTems for 

1st year Algebra", She Mattiematice 
Teacher's Marol^ I960. 

3. "Basic Text", pp. 253-258 

l^.. Transparency Set, #519 A03P; by 
Creative Visuals would be uisef^il^ 



... : XII REASONING 

INDIRECT PROOF i 

• G 9 S 



l«The student shall imderstand !• 
the steps, reasoning and 
logic of the indirect proof, 
and properly use them in an 
exr^ple of an indirect proof 
of a hypothesis. 

Readiness: The student has 
previously used the direct 
proof u 

2. 



3. 



To write an indirect proof : 

a. Start with the hypothesis and 

two possibilities-one true end 

one feilse. 
b» Now show that one possibility 

(the false one) leads to a 

contradiction of an accepted fac 
c. Thus, the second(true) pcssibili 
must be the ca\se. (The coaclusi 

i s true ) • 
This indirect proof is quit'? often 
used for the proof of theorems 
relating to inequalities. 

"Basic Text", pp. 151-156- 

Pi 1ms trip Jf9I}I^l^ "i^ature of Proof", 
Stanley Bowmar Co. This can be 
used to re-emphasize the direct pre 



5. Pilmstrip #210, "Proof in Algebra^' 
in Resource Center, SHS, 1st parte 



PROOF OP ALGEBRAIC THEORMS 



XII REAr. OHIHG OR LOGI C 
-G-\7-- S ' " 



1.^ The stuSc^n-i w.TjTTS able to i '^BaJ?ic Toj^t^^ pp,71''*76. 
beg.i.n with a hypctbosls , 
(theorem) asjl pr-ojeod by means ; g 



B t at emenv* 3 ; a.r.:!L r.:?. and 
properties) to l.'.o ocncluslon 
in a logical ma?.::.:.ero 



COMPUTERS AND PROGI^AMMING 



Review of pre^;ioa3ly studied 
properties cf! real numbers such 
Clo^vro 

Substitution principle of equ?jit^; 
Additive Inverse 
A.^s^3ooiativc axiom of AdditiCM 
Ad'dj.tive AzJiiou of Zero 
^•I'ransitire propf^ ty of equality 
Commutative property of AddilrjO'?. 
Coioi'.iutative property of multiplice 

Other axioms, properties and 

proven theorems « 



XIX R5.\S0HIiIG OR IX)GIC 



j G-7 O 



Th3 rTudont wXli become ^ 
acquainted with and learn to 
vrrite siraplo programs in 
new programming language 
and study some mathc^matical 
comcepts ii::-^olved,r 



Ic Symbols to indicate procedue: 
flow charts to describe how 
procadiire or algorithm is to bo 
carried outj assignments, ststc- 
montp. and programming language 
are to be covered sufficiently to 
give students some insight 
into the world of tae computer « 

2. "BASIC T;^T", pp, l|-72-509 

3« "History of Computers'', The 

Mathematics Teacher, Jan. 1968,p.i;6 

I4.:, Ur>e cample punch cards print or.b 
r^.heeto, etCo 



LICATIut: OF DIRECT AMD INVERSE VARIATION 



XI I I . Functions 



G9-0 



1. The student can translate a 
problem into an equation and 
find the solution when the types 
of variation are combined. 
Proportion and/or the equation 
involving the constant of var- 
iatioP. can bo used. 



Joint variation: Let x vary jointly as 
y and 2. Gives-- - 

x/yz = k or x^/x^ = y^z^/y2^^ 

Combined variation: Let v vary directly 
as T and inversely as P. This gives — 
VP/T = K or V^/V^ - '^1^2/^2^! 

Emphasize the large number of appl icati cobs 
of variation that can be found in the 
physical world, 

(1) rate, time relationship 

(2) volume of a gas 

(3) mechanical forces, the ieverj pulley, 
gears, meshed ( transmi ssion ) 

(4) electricity 

(5) gravity 

(6) Orbiting satellites and moon trips 
Basic text, pp. 408-413. 



XIII. Functions 



THE QUADRATIC AS A FUNCTION 



G9-S 



1. The student ^ill identify the 
quadratic ax'' j bx + c as a 
function in the form f; 
x-^ ax + bx c and further 
identify the graph as a parabola. 



1. Quadratic functions should be graphed 
over the domain and note particularly 
the zeros of the function. Compare to 
the solution of the equation ax^+bx+c=0. 

2. Basic textj pp. 394-400. 

3. Film strip "Quadratic Equation and 
Solutions", Resource Center, SHS. 

4. '^ Useful Generalizations of the Concept 

of Functions , " f- ath Teacher, Oct. 1959, 
p 444 



The student will identify the 
fidnimum and maximum point and j 
corr?late the point with minimum ! 
and maximum value of the function 
The point will also be identified 
as the vertex. 



1. Basic text, p. 395 



3. The student will understand the 
meaning of symmetry of the para- 
bola and how the value of • the 
domain at the axis of symmetry 
can be used to determine the 
vertex and the minimum or maxi- 
mum value of the function. 



1. Basic text, pp. 395-400. 



ERIC 



XIII. Function^ 



■- €*-«-S- - — 



,1- i 



Th« stugientsb'^ll be 9b\e \o appl 
the law5 of e/pQnenf'c for multt 
pliQ^tion indicated prpducts of 
expressions containing powers. 
The laws are: For all real numbers 
a and b and .ill positive integers 
ir $nci n: 



(1) a' 



- a 



(J) (5b)^ ^ a^b^P 
(4) If ab = 0, then a = 0 or b =0 



1. Shov. th^t exponents ' can 'be literal ^iumb^Ks 
as wf real numfe^rs. Use feufflfcient 

var^ jf examples to determine neat 
10^ jracy In application of th^ laws 

of nts. Be sure that the difference 

^- • ab^ and (ab)^ is understood. 



2. Filmstrip 9423, 
Bovtnan Co. 



'Expon en t s " , S t an 1 ey 



B^-^sic text, pp» 267-272, 



INTRODUCTION TO FUNCTION 



XIII, Functions 



G9-S 



1. The student will learn to recog- 
nize, write, evaluate the mathe* 
matical connotation of the term 
function. 



!• The formal introduction tc function czr\ 
be based on using the following concepts, 

(a) mapping diagram showing association 
ordered pairs, leading to the dcJini- 
tion -of function: The first compon- 
ents of different ordered pairs in a 
set must be different. 

(b) If not a function, the set is a re* 1 
lation. 

(c) Range and Domain are to be introd'jced, 

(d) Symbols J and meaning integers, 
and real numbers respectively are to 
be used. 

(e) Function notation should be empha^- 
sized. 

(1) (x,5x): X R 

(2) X 5x 

(3) f:x 5x 

(f) Be able to find value of the function 
at a specific value of the domain 
f(3) = 5'3 using c. 

2. Basic text, pp. 377-387. 

3. Lively Functions for Algebra One, The 
1 ath Teacher, /lay 1969, p 365. 
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XIII. tX)n 



LINEAR FU^.CTION - DIRECT VARI/TION 



GQ-S 



1. The student is to learn to ident- 1. 
ify the function concept with the 
linear equation and particularly 
the form of the function commonly 
referred to as direct variation. 



/ « 



3. 

4. 



The linear equation in the form v=rr,x b 
changed to function notation is: 

{ :x ^ mx^b 
or set of ordered pairs 
{ (x,f{x))r f{x) = mx-b^ 

note y=f(x) (m is slooe, by i- v int^ ) 

Special forms would be findino zpro of 
function (letting y=0 or findinc the 
value of the function at zero). 

If nri= 0, you have tho constant function. 

If b = 0, and mis nonzero, you have the 
function commonly called direct variation 
y = mx. 

^3sic text, pp. 387-3^0, 



PROBLe* SOLVING - DIRECT VARIATION 



XIIl . Functi ons 



G9-S 



1 

The student can translate problems 1. 
involving the linear function into 
equations, using ratio, proportion 
and correctly solve ^ne problem. 



Direct variation and the proportion of 
direct vari^tions. One to be brought 
into use as many practical problems can 
Vie easily solved by the linear functlont 
ratio, and proportion. 



2. Basic text, pp. 391-394, 
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THE POLY^'OMI/»1 FUNaiON 



XIII. Function: 



G9- 



!• The student can make a rough 
(graph) sketch of a polynomial 
function of the 3rd and 4th de- 
gree and estimate the zeros of 
the function. 



1. Review the graphing of the linear and 
quadratic function by preparing a table 
of arguments and values. 

2. Emphasize the graph of a polynomial 
function with domain ^ as a S'-ooth curvt^ 
At present the student should be able to 
plot sufficient points to make a rough 
sketch. 

3. Basic text, pp 400-403. 



THE INVERSE FUNCTION 



XIII. Functions 



G9-0 



1. The student can identify, under- 
stand and use the function rep- 
resenting the incerse variation 
xy = m where the domain is under- 
stood to exclude zero. 



1. 



2. 



Use rt = d where d is constant and show 
by a table of values that r and t vary 
inversely. 



r 


t 




^o 


1 


Given d = 50 miles, 


2f> 


2 


r in mph and t in hours. 


20 






10 


b 




5 


10 





Graph <in example of the inverse: xy 
obtaining a form of t^e hyperbola. 



= 12 







V 












3. 


Basic taxi, pp. 


403-406 




4. 


Filmstrip #203, 


"Inverse iarioti .' 




resource center. 


SH£ 





In 
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AN IHDIVIDTIAL LESSON ^ROORAII FOR ALGEBRA II 



This.progl^ain is designed for use by an accelerated cj ? ^ on 
an Individual basis, where each student con proceed at his c 
ability rate, or it nay be used for a regular class worki 
unison on a lesson per Uxiit of time. 

It is based speoifioally on the- textboot presently av.ifiablo* 
This text is: Dolciani^ Wooton^ Becken^jach, and Sharron, Mod 
School Mathematics ^ Algebra and Trisoromatry j Book 2,(Bos't6: V 
Houghton Mifflin Coi, i96{5 Notation will follow the chapto^ a d 
section niambering system oT the text. For Example: 6-2 ref^i » : 
CIsifEpter 6, Section 2. 

Lessons will be numbered;, a brief, very specific objer i 
will be given and detailed, sugjestad activities will be lis 
by exercise number. Odd numbered exercises will be given a; > 3 
students will have available to than the answers. 

The following code will be used: li4./l,3,ij. means page 1^, Hi.. ^ Ip^^k^ 
R - Read and Study 0 - ^/ill refer to Oral Exercl ?^ ^ 

S - Will refer to exercises of previous sections for 

reinforcement and review. This is the Spiral conco ' 

Certain procedural instructions listed below are reco nded 
but may be changed in any manner desired to best acliieve th^^ ^active* 

The exercises listed in the activities may be kept ir i 
spiral bound notebook in numerical sequence. The work will* no 
complete, showing all significant steps, so it can be easily 
interpreted. Each student will che:;^ .lis own answers for o-cc i3 sBon« 
Exercises found i icorrect in aiy lesson will be corrected direr: . ly 
following the le sson. 

Periodic evaluations, by number, ai^^j ixidicated at tae end 
of certain sroups of le ssons. A certain miniraura score slioujd b v 
established, and any test score below tUis minimum should require 
additional work, help .mJ instructicn. The student should bo 
responsible for requeSti.ij and obtaining this help. A reter of tad 
particular chapter should be takonj Before proceeding to the nf^xb 
objective. 

A particularly low score may indicate more extensive wnvk 
and this may be accomplished by the use of "Pro^jrammed Pract. o' 
This Programmed Practice is ; companion publication to the b -nir; 
texbook and may be obtained from the publisher. Additional d 
supplemental material, visual aids, etc., should be used /hsoe* jr 
available. Pilmstrips numbered with r.hree digits are tiiose 
available at local Resource Center. 

Hinlmum standards of perforraance should be deterrainoo ^ 
fit the location, situation^ etc. 

Pretests over concepts aad subject matter Ox certain 
chapters, which may be of a review aature iiay be ,^iven to cici ..line 
if studeat coald proceed* 

Specific and clear instructions should be 3iven to tb 
class as to the implementation and conduct >f this program 
Good class notes. Individual projects, supple. lental reaclia;^ 
^ should be implemented. 
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2 



Give pj?stost oror Q \r:^ 1 



4- 



I If r>i'otast scora is aatistractox^y 
I .>rooQQd to loQoon 7 



To roviatr iiu^t ieiriiritic.;.! 
state, lonts 



a, 1-1 !,7l,3,7,ll,13,l$ 
! 0 lj/l-26 



fo rtviev ooMopts or sotal R 1*2 1*1 

quantlflors and open aent.i R. l^u. 
fTi^Vi'e^ condiUbnal and' ' I BA-17 odd 



a* iS/29t3l 



To review and relearn the 
basic axioms and properties 
of real numbers 



To review theorems of 
addition an their proofs. 
To be able to prove some 
simple extensions of sanae 
proTB rties. 



To review' basic theorems 
about multiplication. 
To be able to set up some 
proofs of theorems about 
muSitiplication 



1-5, 25/3,7,9,11,15,17,19,23,25 
s, 111/21,23,25,27 

R, 1-6 , 



0, 30-31/1-23 odd, 25-28 all 
1-6, 32/7,9,11,15,19,21,23 

S, 2V33,35 

R, 1-7 PS #210 



1-7, 37/7,11,15,17,19,21 

Take Test # 2 



If average of test # 1 axid , Complete i|l/l-57 

#2 is below ' Then take re test over ChQ]J). 1 



To learn what constitutes 
an Abolian Group and be 
introduced to abstract 
gi^oup theory 



Take pretest over cont 
If score is satisfacto 



R, pp. l^k-^hJ 

i|.6/l-12 all, 13,15,17 



ants of Ghap 2 

?y go to .1© sson 18 



To review the required 
properties of operation for 
solving simple equations 



R 3-1 0 5 VI- 30 

55/3,7,13,19,21,25,27,29 
R 2«2 PS #21l|. 



To review operations vd th 
polynomials 



ii-2 



60-61/1,5,9,13,—- ,l|.l,lt5 

S, 31/ write 25,27 

R 2-3 PS #21ij. 



10 



To review th^ operational 
props rties of equality used 
for transforjiiations to 
produce equivalent- 
equations 



2-3 

-65-Wl, 3,7, 11, 17,21,27. 29, 37.i!.l 
S 51.l./write 25 

R 2-i4.( study problem examples careful3,y 



ERLC 



Lesson 
No 


OBJBCTIVB 1 


ACTIVITy 




11 


To apply algebra to prob'- l 
inis by developins a 
sequence of action* 
1* Read problera, what is to 

be found? 
2* Select variable • 
3« Write equation based on 

given information, 
li. Solve the eouation or 

open sentence* 
5. Check result vi th the 

problem* 


2-L 

7^-75/5,7,11,19,23,25,29 
S 66-67/31,33 

PS f'?f013 and #210. 


12 


TO conumue lo improve 
problems solving ability 


2-ii. 

73-75/9,13,17,21,27,30,31 
67/37,39 

R 2-5 Take test # 3 


33 


To review the .xiows of 
inequality and application 
to problems 


81-82/j3,9,13,17,21 

83-03/1,5,7 
S 75/26,32 




T<j continue to practice 
and improve problem solving 
ability with ineque.lities 


s 01-02/3,7,11,15,19,23 

82-83/3,9,11 
^ 67/li.5,i4.7 
^R 2-6 


15 


To review the absolute 
value in equalities and use 
of anion ^.nd intersection 
of sets to facilitate 
fiiidinc solution* S(9t3 


2-6 87-88/1,5, 9,11,13 
S 67A9,5l 
R 2-7 PS # OOI4. 


16 


To review and ba ab3e to 
use the theoreras Qf order 


2-7 92/1,3,7,11,13,15 

S, 88/25,27 Take test jjf k 




If average of test 3 and If. 
is below 


Complete #1-36 pa^es 95~96 
Then take Chap, test #2 


17 


To learn the symbols used 
in math logic 


?lead and study pp. 99-103 

101/1-17 odd - -. 


IB 


To learn what a sequence is 
and the characteristics cf 
the arithmetic sequence 


R 3-1 0, 107/1-15 odd 
107-108/1, 3,5, 7, 9,1.'., 13, 15, 17, 19 

R, 3-2 PS V>005 


19 


To discover and use the 
formula for the gene.vai 
term of on A*P and to 
find the arithr.ietic mean 


3-2, 111-112/1,5,7,9,13,15,19. 
s, 108/21,23,27 
R, 3-3 


c 


To find the sum of an 
arithmetic series and use 
of and interpreting the 
summation sign (si©na) 


3-3, 117-118/1,5,9,11,13,17,21,29 
S, 112/21,25,27 
112-113/1,5,9, 



I 



Lesson 
Ifo. 



22 



23 



21^ 



OBJECTIVE 



To continue to develop 
nastery of use of the 
AP "by solvin problems 
involving the Arith. Prog. 



To learn x^hat a goometric 



ACTIVITY 



S, 117-llb/19,2!i,27,31 
118-119/1,7,11,13 
113/11 112/29 Takfe test # 5 

R 3-i^- 



sequenco is and discover anc. 123/3,5.'.7j9, 13, 17 



use the formula for 
the nth term of a G.P. 



To be able to find the 
geometric mean (s) 



0, 122/1"16 



123-1214/1,3,5,7 
S, 112? 31 PS*}'/ 006 

R, 3-5 



To learn what a geometric 
series is and to discover 
and use the sum formula. 
The summation notation 
should be underwood. 



3-5, 128/3, 5.,7, 9,13,17,19,21 
S, 12ij./9,10,ll 

R, 3-6 Take t3at # 6 



3-6, 0 131/1-10 

131/5,9,13,17,19,25 
s, 128/23,25 

123/15 
R, 3-7 



To und-^ii'sl-and meaning of 
limitof a seriec and toe 
able ot determine, the 
boundedness. 



3-7, 136-137/1,5,9 

s, 131/7,15.^27 

132/1,5,9 
R, 3-8 



26 



27 



28 



To bo able to deteriiiine 
the sum of the infinite 
geometric series 



■ average of tests 5,6, and 
J is beloxv' 



To review function and re- 
lation, emphasizing domain 
and range. 



3-8, iia/1, 5, 9,13, 21, 25 

S, 137/3,7 . Take teat # 7 
FS # ZOk 



Complete pages ll^.5-li^.6/l-25 

Then take Chap, test # 3 



To bo able to draw mapping 
dirgi'am3 of functions and 
to grr.ph functions on the 
0 o or dinat e piano . 



R, i|.-l 

152-153/1 , 5 * 7 , 11 , 13, 17 , 21 , 25, 27 

R, 14.-2 PS # 212 



'^-2, I5i3 -159/1,3,7,9,15,21,23 

s, 152-153/3,11,15,19,23 . 

R, l|--3 



29 



To :rGv5.Gv; tho graphing of 
the l:*neaz' equation 



l|-3, 163/5,9,11,15,19,21,27,31 
S, 159/25,27,29 
R, h-k 



30 



Revi'T.v/ the graph of the 
linea-:' inequality 



k^k, 167/5,9,17,19,23,27 ^ ^ 

s, 163/25,33 159/31 153/31 ^ 

R, i|.~5 Talte Teat # 6 



31 



ERIC 



To review Ih.o var5,ous 
aspects of slopo of a line 
and methods of ob^raining 
the slope 



173-m/l,5,ll,13,]5 ,19,25,29 
S, 167/25 153/29,33 



ERIC 



L©33-.n 
No. 

:3a 



To bo able to write the j 

equation of a line^ given • 

2 points on the line, ] 

slope and 1 point or slope j 

and the y intercept, j 



PS # 208 



33 {To relate the linear 

function to direct vari- } 
atioa, to find the coastanti 
of vari at ion (slope) and 
to forr/i the proportion of 
variation V 



3k 



k-y» I8i|.-185/1-13 odd 
S, 178--179/7.a5,27,31 . 

l^-d Emphasize the different 
foms of function notation. 



35 



36 



37 



To relate .-liunctions to 
special forms, using 
different subsets of the 
domain 3uch as the step 
fionction 



To be abfeto graph systems 
of linear equations in tho 
plane and produce a 
solution set. 



188-189/1,3,5,9 
;'^f<''^7,9 179/35,39 
17i/17 nead pp. 1911.-195 
Take Test ^ 9 



H , 5" 1 

202/l,ij.,9,ii,i3 

R, 5-a 



¥o solve systems of linear , 
equations by transfontiation 
involving elijaination of ' 
one variable by substi- 
tution, addition or subtr. 



38 



39 



To show ability to solve 
problems using 2 variables 
and fon-.ii ig a pair o..-> 
system of aouatior'.s. 



5-2, 298-209/1. 5,9.,13, 17,21,25,33 
S, 202/15,17 

R, 5-3 



To show th3 cpplioatAcii of 
syste?r.3 of inequalities 
to tho very important 
present day linea^' 
programrioing method. 



To '.'epreceut on the plane 
the 3 diraeii.qional concept; 
by plotting ordered triple; 
with rsspect to i.he 3 
dinensiional axes^ 



^"s' iJ^;fi^/'^'^^'^^'^5'^9>23,27,31 



^f;,i?-/9.U,17,21,27,31 



To continue practice 
with the graphing concept 



Ip. I To be able to rcirrescn:-. th^ 
equation of a plc.-io as a 
3 diraenaion^^t} fii'/awing on a 
plane using inter 03pts and 
trace 



^-'?227:228/l,5.9,13,15,19,23 



S, 227-228/7,11,17,21 

221/29,33 222/7,8 
R, 5-6 



234/1,5,9,13,17,21,25 
221/3 2ii|yii; 
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Lessoni 

42. ; To 



03 JECT7-VE 



46 



convJinuo pr active 
with £kotch5.ng the plane 
in 3 d*-:.'*:.Monal cpc.co. 



A CTIVITY 



221/35 



l|.3 To be able to represent 
• graphically 3 planes and 
: their pt(s) of in-!:crs9ctiai 
: AlsD be able to ma!-e the 
I algebraic transformations 
{ to give the oolution set 
! corresponding to the point 
1 of intersection of the 
, planes. 



5-7, 2lt.0-2L^l/l, 5, 9, 13.17,21 
S 2lil«2ii2/l,5 
S 23l<./39 



1^4 j To continue practice vxith 
finding solutions of 
i systems of equations in 
i 3 variables and to apply 
I the methods to some verbal 
j problems. 



S, 2!»,0-2Ul/7, 11,23,25 
2li2/7,9 221/28 



If average of tests, 8,9, 
10, and 11 is below 



Take Test # 11 



US i To review and be able to 
i apply the laws of positive 
1 and negative exponents to 
multiplication and divis- 
ion £?nd powers. 



k9 



50 



To review aiid reinforce 
abilityto nultiply poly- 
iionials vjith particular 
attention to the special 
forms suc]i as : 

(a - b)^, (a + b) (a - b) 

and (a + b)*^. 



To be ablo to factoi^ 
given polynomialsj partic- 
ulatly the trincrial at 
sight v:h.c:-'.3ver possible . 



Gonplete pp. 2l[l\.~2L\.S/l-23 and 
take Chap, test # $. 



6-1, 255-256/1,5,9, 13, 17, 21, ?.5 
29,33,35,39. 

R 6-2 



.6-2, 258-259/1,5,9,13,17,21,25,29,33, 
37. 

S 256/14-1 
R. 6-3 



1 



6-3, 261^/1,5,9,13,21,25,29,33,37 
S, 256/11-3 



To contimie px-actice 
factoring polynord.'.als 



To bo able to apply 
factoring ability to 
solving of. equations 
and probl^ m3 



the 



To continv.o practice in 
factoring of polyno;.nials 
and colvj.r-g of probHeras 
involving the factoring 



of c-q-J.atior.3 



S 261|/3,7,ll,2?,31,39,l|.3«l»-5 

256/U5 
R 6-li. 



6-i;, 268/1,5,9,13,17,21,25,29, 
269/3,5 

S, 26l|.-265/l|.l,53,57 PS # 20? 



S 268-269/11, I5,19,23r33 
270/ 13,15 
255/09,61 
R 6-5 T ake Ter t :.3 



Lesson 



No, OB-TECTIVB ACTIVITY 
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51 1 


To apply factorinc ability 
to solution of tho 
inequality* 


1 6-5, 272/1,3,5,7,9,11,13 
S 270/175 260-269/35,37 
R 6-6 


52 


To be able to divido v/ith 
polynomials as dividend 
and divisor 


6-6, 276/3,7,11,13,15*21,27,31 
S 272/17J 269/39 
R, 6-7 


53 


To be able to simplify 
rational algebraic 
expressions (fractions ) 


6-7 , 279-230/5, 9, 13, 17, J.9, 25, 27,29 

S 277/33 272/15^16 
272 R 6-8 


5l|. 


To be able to find products 
and quotients of rational 
algebraic exprv-^Gsions. 


6-8 282-283/1,3,7,9,15,17,19,23 
s 260/33; 276/25 
R 6-9 Take test # lij. 


55 


To be able to add and 
subtract rational 
algebraic er.presGions 


6-9, 286-287/ 3,5,9,13,17.21,25, 29, 
31,37 

s 282-233/11,25 


56 


To continue practiva with 
addition and subtrao.tion 
of c;lgebraic ."Cractf.cns 


S 286-287/11,19,27,35,39,^1,^3 

283/27 i 280/28, 35 
R 6-10 


57 


Applicaticn of "-ho 
operations with fractions 
to equations :.nd oroblsms 
with rational ncefficients 


6-10, 290-291/3,7,9,11,15,21 
292/' 5,7,11 

s 277/35 




probjb ri solvin^ of ration- 
al algebraic equations 


pan— PQi/17 p*^ pc! P7 00 oc^ 

292-293/9,17,19 

R 6-11 


59 


To show application to 
frariti onAl eoLintTO'n^n of 
pr vious principles, 
(variables appear -i::', the 
denominator) 


6-^11, 296-^297/5.13,19.21,27 
S; "283/29 


60 


To continue practic'^ 
with fractional equatmnns 


S 297/11,23,25.29 

298-299/7, 13,19,31 
287/l].9,53 Take Test #15 . 




If averago of teats llj. 
and l5 is belov; 


Complete pp301- 302/1-23 and 

talce Chap, test #6 


61 


Be able ■ to graph, tho pc-rer 
fui>ction and itc applica- 
tion as direct propoi^'tion 
to luany types of import eait 
physical science probleras. 


R 7-1 

0,309-310/1-1-9 odd 

7-1, 310/1,3,5,7,11,15,17,21 

R 7-2 



Lesson 

No. OBJECTIV E ACTIVITY 



ERIC 





To be able to dot ermine the 
kinds and no, of roots of 
radicals and estimate 
roots from a graph of the 
power function 


7-2 31^1.-315/3,7,11, I5rl9 

S 310/9,13719 
R 7-3 


63 


Ho be able to dotsrmino 
the rational rootsrlf any, 
of a polynoraial function 


7-3, 319/5,9,13,15,19 
S, 3114.-315/9, 13, 21 
311/3,5 

R l-k 


6k 


Review and be ab33 to 
change decimal numerals to 
rational nui-.ibers^ and to 
estimate the decimal value 
of an irrational nujfnber. 


7^k 32l|./l,5,9, 13,15,21,25, 31 
s 320/17; 312/9 
R 7-5 


65 


Be able to operate with 
real numbers as radicals 
(simplified f orm)-iIiultip- 
licatiOil and division 


7-5, 328/1,3,7,9,15,19,23,27,33,37 - 
S, 32i+/19,27,33 
R 7-6 Take Test # 16 


66 


Be able to add and subtract 
with simplified radical 
expressions 


7-6, 331-332/1,5,9,13,15,17,19.21, 
25 27. 
s, 329/1^9,51; 33^V5 
R> 7-7 


67 


Be able to simplify 
products and quotients 
which contain radicals 


?-7> 333/1,3,7,9,23,27 
s, 331-332/15,19,23,29,31,35,37 

R. 7-8 


68 


Be able to solve equations 
containing radicals 


7-6, 336-337/5,7,11,13,17,25,27,29 
S 331J./29, 31,37,11-1.^3 
R> 7-9 


69 


Be abi to solve a quad- 
ratic equation by complet- 
ing the square. Use 
couplet in<3 the square to 
derive 'the quadratic 
formula 


7-9, 3J 1-0-31) 1/3, 7, 11 ,13, 17, 19, 25,29, 31 
. s 337/35, 37, la 


70 


To gain skill in applica- 
tion of the methods of 
solving a quadratic aqua- 
tion • 


s , 3l|-0- 3li-l/5 , 15 , 2 1 , 27 , 35 , ij-l , l!-5 . li 7 

3i|-2/3.7j 337/31 
R 7-10 




To learn to u^e the dela- 
tion betv/een roots and 
coefficients of a quadratic 
ecjuation* 


7-10, 31^.5/3,9,11,17,19,21,23 
S 33ll-/38,l|-7 Take '-est J 17 




If average of tects l6 and 
17 is below 


Coinplete pp 3l|-7-3i|-8/l-l5 

and take Chap, test # 7 



CB JECTl'Vil ACTIVITY" 
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72 


To be abl) to. graph and det 
enninecharacterlstir.3 of 
th.o Our?ai*atlc xi^nat * on 


R, 8-1, 0 356/l-'17 odd 
357/1,5,9,13,15,19,23 


73 


Further work li tlx the 
functioxo. 7^ a(z-l\)'> ko 


Q-2, 360-361/1,5,9,13,17; 36l/l 
s 357/7,11,17,21,25; FS^lk r 8-3 


7ii. 


To be abla to solve the 
quadratic inecuaj-?.ty by 
factor5.ng 8Aid graph 


8-3, 36l|yi, 5,9,13: 

S, 361/3,7; 360-361/3,7, I5i 357/20 
R, Q-k; Take test # IS 


7^ 


To kno*:'7 and \m dor s r. and the 
imaginary xinit (i) and to 
simplify radical cypress- 
ions with nagc radicand. 


Q-k, 368-369/1 , 5 , 9 , 13 , 17 , 21 , 25, 29, 33 , 
37,39. 

S, 361173.15 
R, 8-5 


76 


To idon-iify the cor.plc^ii 
nOo {a-i"bii aixd ho:-: to wo3?lc 
with the.^i in adJu and 3ub,» 


8-5, 373/1,5,9,13,17,21,25,29,33 . 

S 368-369/3, 7, 11, 15,27,ip.,lj.3 
R, 8-6 


77 


To be abfe to dotom5.ne the 
nature of the iroots of a 
quadratic equation by uso 
of the discririiin,?r.t . 


8-6, 377/1,5,11,15,23 
s, 373/7,15,19,27,31 
R, 8-7 Take test # 19 


78 


To bB able to dctor^-'no 
valuos cf a polynomial 
function by synthetic sub^ 


8-7, 380-381/1,5,9,17,21,25. 
S, 377/7, 13,17,25; 36Ij./7 


79 


To UD.derstand the reriiain*- 
dor thoorera and ics ccp- 
ollary, the facta? theorem 
end bo ab29 to azo the 
factor tb.r^crem to find the 
zeros of a funotioiio 


8^8, 38IJ./1, 5,9,13,17, 21,25,29. 31 
s, 380-381/15,23 
f 36IJ./11 
: R, 8-9 


80 


Be able to apply the fund- 
amental theorem of algebra 
and to estimato real roots 
of a polynomial. v;hcn they 
are not rational. 


8-9, 388^-389/1,5,7,17, 21. 
S 36;4"385/3,7,ll,l5.19,23 


ol 


Ccntinuo to praotico in 
finding estimations of 

r?3Ct3. 


S, 388-089/3,11,19,23 

Talce test # 20 




If average of tosts 18,19 
and 20 io beio:- 


Complete pp, 393/1-13- and then 

take Chap, test if 3 


52' 


?b understand the extent- 
ion of the laws oj? e.xpoi.arnt 
to rational nuriibe.?5j and to 
write radicals in r^r.ponent- 
ia3. for:ii 


R 9-1: I|.00"ii.01/ 1,5,7,11,13,17,2?., 

25, 29, 33.. 'il. 
R, 9-2 J PS# 215 









Lesson 
ilo. 



33 ]■ 



85 



86 



To i.uidei-'siond tlia-" al3. 
real niraber-; rt^-y bo u;ijec: 
as expcaents and 'co be able 
to graph tlio ^'r.^poiicntlcl 
Tunctiou . 



81; To idono?ry tb». li'-/erse of 
a funotx'^u and be able to 
graph a anc tl:n anc its 
inver i:- . 



To i d on 'J r. • *y sp c c i i' i. o a 1 3.y 
the .Inverse of the c^xpon- 
en t ? . a J. un o i or a s th^-* 
loga?/:* •■.;hm-i.c y Ui:^ ;;ic::« anu 
be abl'.> I'o cbai.ge iron 
one form to the o'^-ber. 



ACTTVIT:^ 



9-2, Ii.0[i./l,5^9,l?.17r2i 

3, ::.00'ij.0l/3r9,35.23,3l335 
R. 9' -3 



9-3. 407/1.5,9,13 
S I;0V3^ 11 ^19,23 
[|.01/19,27,37 
R 9-1+ 



)iWl, 5. 9. 13,17,25,29: 
ij.Oy/3:,75 I|Ol^./25] 
R, 9-5 Take Test // 21 



To er. Labil.'Jh the iii'ianing 
aucl Uw^ c.r the berra?;, 
precision accuracy of a 
measurement and •!:o revj.ew 
scientific no-^a'cion. 



87 To uncV'r stand comi'aon log- 
arithms^ the chaj?a(;toristic, 
mantissa, and th9 anti- 
losf^'iithm^ ond UoC 'jablo. 



9-5, I|.13"I|.1I;/1, 5. 9,13, 15, 17,^3x2' 

S,. 1+10/11, 15.27, 35 
R 9-6 



9' -6. 1+17/1^-25 odd 

S l+13'4(,ll+/3p 17, 19, 21, 25. 29, 33 
R, 9-7 



88 To ba able oo uno .in'i;er 
polation to fine' mantissas 
of the :.0£s of :l signif . n> 

89 I To lca:?r how ^.o fln^ the 
product; and quotlene: of 
decimal nur-iberf? using 
logarithms . 



Vu 'i'o Icp'on how to find 

powers and rootr. or dr^oimal 
numbers by us^aig log - 
arithms . 



9--7, ij-19/1. 3.5.13.15,17 
S, I|.lii/28j l|.10/7r9,13J 
R 9"8j Take Test # 22 



9-8, 1^3/5,11,17,23,25,33,35 
s, 11.10/3,23.33 

R. 9-9 



9-9, i|,26-^[^7/l, 3.7,23,25,29, 35. 
i^27/l 
S, 1+10/39 
R, 9-10 



ERLC 



Lesson 
no. 


UdJCUX 1 vc 






91 


lo be able to solve equations re- 
quirinq the use of loqarithms. 


9-10/1,5,9,13,17,21 

S 428/7; 426/27; 401/45 FS#On 




92 


/vuQi tion ai pracxice m solution or 
various types of equations using 
logarithms. 


5 hJU/ ^, ID, 19,4i>3; 4oo/D; ^/ oj, J / , ql 
423/29 TEST #23 




• • 


If average of tests #21,22, amd 
23 is below 


Complete page 432, #1-10 
Take chapter test #$ 




93 


Keview or coorainaxes m xne plane, 
and developing the distance formula 

1 


n lU- 1 

437-438/1,5,9,13,17,19,23,29 
R 10-2 











94 



To review slope and the point slope 
form and establish and use the 
slope relationship of perpendicular 
lines* 



10«2 441/1,5,9,13,17, 
S 437/3,15,21,25 
R 10-3 



95 



To find the equation of the circle 10-3 443-444/1,5,9,13,17,21,25 
using the distance formula and S 441/7, 11 

definition of the circle as a locus 437/7 

Or a set of points. 3e able to find R 10-4 FS/t015 
the center and radius of a circle. 



96 



Be able to find the equation of 
the parabola using the foci, dir- 
ectrix and distance. Recognize and 
describe the parabola whose equation 
is given. 



10-4 448-449/1,5,9,17,21 

S 443/3 44l/l5 437/7 
R 10-5 Take Test#24 



97 



Be able to fine the equation of the 10-5 
ellipse using focal points and 
distance. Identify and describe 

the ellipse from the given equation* 10-6 



452-453/1,5,9,13,15,17 

448-449/7,15,19 

443/16 



98 



To determine the equation of the I 10-6 
hyperbola from the given information 
and to identify and describe the 
equation of the hyperbola. RlO-7 



457-4^8/1,5,11,13,15 

452-453/3,7,17 

448-449/3,13 



99 



Understand the inverse variation 
and application of the hyperbolic 
function and be able to use the 
inverse variation. 



10-7 461-462/1,3,5,9,13,17 
S 457-458/3,14 
453/16,19 



FS#203 



R 10-8 



Take Test,^25 



ERLC 



Lesson 


OBJECT I VE 


ACTIVITY 




100 


Be able to graph the different 
quadratic eq.ations and deternine 
the solutions. 


10-8 464-465/1 ,5,9, 13, 17 
. S 462-463/1,5 

462/11,15; 458/19 




101 


Continue the graphin of quadratic 
systems to indicate the number and 
the approximte solutions. 


5 464-465/5, 15, /!3 

463,3., 7; 462/19,21 453/23 4444/2v 
R 10-9 




102 


To learn how to algebraically de- 
termine the solution sets of linear 
quadratic s.\y stems by substitution. 


10-9 466'~467/5,7,9, 13,21 

467/1,3 464-465/11,21 
R 10- 10 





103 


To learn how tc solve quadratic- 
quadratic systems by combining the 
equations in some manner and 
eliminating any one ^/ariable. 


10-10 469-470/1 ,5,9, 13, 17 
S 467-468/5,7 
466-467/15 

462/23 




104 


Rc?view the methods of solution of 
systems and additional practice in 
problem solving. 


S 469-470/3,7, 15 
470-471/1,5,7 

467/19? 461/7 Test //26 






If average of tests #24,25, and 26 
is belovj 


Complete page 473 it 1-13: 
ard Chapter Test ftlO 




105 


To review the geometric angle and 
correlate i+ with rotation and the 
angle in standard position* 


Rll-1 ; 484-485/1,3,7,9, 11, 13,17,21 
Rll-2 




106 


T0'"revie\7 the measurement of angles 
in degrees and to learn the radian 
measure of an angle and the re- 
lationship of the radion to degree 
measure . 


11-2 Adj/l,b,9, 13, 17,21,25,33 
S .484/5, 15,19 
R 11-3 




107 


To learn the cocrdin^.te definition 
of. the sine and cosine function and 
vyhy they are called circular 
functi ons. 


11-3 493-494/1,3,5,9,13,17,21 
S 489/7,23,31 
485/23 

R 11-4 Test #28 



Lesson 
No. 



108 



\ 



OBJECTIVE 



To learn the values of the trig- 
onometric functions for special 
angles: 30 ,45 ,60 , 90 , etc., 
including multiples of 360 . 



/ACTIVITY 



11-4 498/1,3,7,9,13,15,17 

S 493-49^1/11,15,23 489/19 
11-5 



109 



* * 

To learn to use trigonometric tables 11-5 502/1,5,9,13,17,21,25,33,41,45 
and to find the approximate values S 498/5,11 

of trigonometric functions. R 11-6 



110 



111 



112 



To learn how to find reference 
angles and arcs for angles greater 
than 90 or redians. 



11-6 505-506/1,5,9,11,13,15,19,25,33,39,45, 
S 498/19 

R 11-7 Test #29 



To be able to correctly graph the 
the sine and cosine functions, 
learning the meaning of amplitude 
ani period. 



11-7 512/1,5,6,8,13,15 
S 505-506/3,27,45,49 
R 11-8 FS #:?02 



To learn by definition, in terms of 11-8 516-517/1,5,9,11,15,17,19,31^37 



sine and cosine, the tangent, co- 
tangent, secant and cosecant 
functions. 



S 512/3,7 
R 11-9 



FS #/224 



113 



114 



To learn to use all six functions, 11-9 521/3^7,9,11,13,15 

as required, to solve right triangles 521-522/1,5 

and their application to problems S 516-517/7,21,33 
requiring solution of right triangles. 



506/53 



Continue practice in solving right 
triangles utilizing angles of 
elevation and depression. 



S 522-523/3,9,11 
521/5,17,19 
517/13,23,39,43 



Test #30 



115 



If average of tests #28,29, and 30 
is below 



Complete Page 525. #1-15 and Chapter Test 11 



To learn the eight fundamental 
identities and hov; to use them in 
simplifications of trigonometric 
expressions. 



R12-1 529-530/1,3,5,7,9,13,17,19 
R 12-2 




lesson 



US" 



U7 



0SJECTI7E 



f o icarn to uao' ^ iSdnUes in 
proofs ind development of other 
identities plus j?iiiiplific:ition of 
BOSS complicated tsigonomstric ex- 
prBSBtwssi; 'c ox- 



To 5a4m 'vhj'" special f oproui?.8 are 
needed foi- suns 2nd differences of 
trigonometric functions of nn angle 
and what the eosine of a sum or 
difference is. 



ACTI7ITY 




12-3 51iO-5U/l,5,9,13,17,2l,JJ5 
s 532-533/7,15,25 

^ IZ'h Take t^est #31 



118 



To use tl:e previous formula to find 
the formulas for the sine and tan- 
gent of a suiTj or difference and to 
use them 



12-if 5ii7-5ii8A,5,9,13,17,25,29 
S 5ia/ll,2k,29 

533/19 
R 12-5 



119 



To derive more identities for 
double and half -angle fonmilas, 



12-5 55U-555A,5,9,13,17,23,31,39 
S 5a7-51i8/ll,33,39,ia,53 
R 12-6 Sake test :f 32 



120 To develop tlie Lai: of Cosines and 
} to apply the Lau to tlie solution 
' of obU.que triangles , 



12-6 558/1,3,5, 559A,3 
s 55Ji-555Al, 19, 25, 35, hi i^#222 



L21 



To develop and use the Law of 
Sinesj and to aopjy the Law to 
oblique triangles. 



122 



To continue practice with appli- 
cations of the sine and cosine laws 
to exainples and problems. 



12-7 563-56h/3,3,5,llA9 

56li-565A,5 
- S 551^/2 9, li3 51i8A7,U9 FS #223 



563-561i/7,l5,21 

565/7J 558/9 555A7,63,65 

51i8/35,ii5 Taltfe test #33 



If average of tests 331,32,33 ia 
below 



Complete page 566 //I-IO and take Chap. 

^ ' : test #12 



123 



To learn to craph and use notation 
for the inverses of the periodic 

functions and principal value 



13-1 57b-575A, 3,7,9, 13, 15,17, 25, 29, 
33 

■R 13-2 



ERIC 



Lesson 
No. 



OBJECTIVE 



ACTIVITY 





124 


To be able to find solutiona to 
equations involving circular and 
Trigonometric functio ns. 


13-2 379/1,5,9,13,17,23,27 
S 574-575/5^11,21,27 
R 13-l:' Test #34 




125 


To learn what polar coordiantes 
are plus using them to produce 
nol^^r aranh^- and the inteTrh;^nap 
with Cartesian Coordiantes. 


13-3 583-384/1,5,9, 13, 17, 21, 25, 29, 31, 33, 35 
S 579/21,33 
R 13-4 




126 


To apply the polar form to complei 

n 1 1 fT\ h P T c: an r\ h\o f rtm^ ar'niioTn + oH wii+l 

and to use De i oivre's Theorem. 


s 13-4 590-591/1, 5j9, 11, 17, 21, 25, 31 

1 q «SR'^-*SR4/7 1 *S IQ 




127 


Continue practice v/ith complex 

1 lUiiiucrx 9 oMO Use; tji ,u/cr l uxvxt; 9 

Theorem, 


S 590-591/7, 13,19,23,33 

^R4/97 '^7 57Q/*^ 1 1 




J — \j 


I \j xcciXii I i\j\<i vc^^i#<^xo iiiay <jx: <j-3 

to represent directed line seg- 
ments and notation. 


R T^-^ *SO^/l *S Q 11 1^ #213 
S 590/3,15,27 

579/15,25 Test ;f35 






Tf avPT;^np of fp^^t^ ;^nd 

is below 


rnmnlptp Chatitpr Tp<;t i<13 




129 


To lea' n the Fundamental. Principle 
of cnuntino rpl;^tpH tn 
Cartesian Products, 


5 14-1 6OI/I ,3,7 ,9, 11,13, 15 
R 14-2 




130 


To leai^n the principle of per- 

mutAtinn^ ;^nf^ hp ;ihlp +0 finri 

linear .nind circular permutations. 


14-2 604-605/1,5,9,13,17,21,25 
9 601 /5 17 
R-3 




131 


To continue practice in finding 
the ntjmber of distinguishable 
permu:ations 


' ' ■ ^ ■ ■ — —I 

14-3; 606-607/1,5,9,13,17 

S 604-605/3,7,11,27, 6OI/8 
R 14-4 Test #36 




132 


To learn to count subsets, to 
determine the number of combin- 
ations that can be formed from a 
given set, 

! 


14-4 609-610/1,3,7,11,13,15 

S 606-607/3,15 605/15,19 
R 14-5 



Lesson 

No. OBJECTIVE 


ACTIVITY 




133 


To be able to find t\e number of 
coiiibinatlons that can be formed fro 
several sets. 


14-5 611-612/1,3,5,7,1' 
m S 609-610/5,17 606-607/7,15 
R 14-6 




134 


To develop and apply the binomial 
theorem, to expand a binomial and 
also to find a given term of a 
binomial expansion. 


14-6 614/1,5,9,13,15 

S 612/9,12 609/9,10 




135 


To continue practice vjith the 
binomial theorem and its applicatio 


S 614/3, 11, n, 19 612/13; 609/6,12 
n. 606/11 605/23 
R 14-7 




136 


1o note tte application of Pascal's 
Triangle and combinations to the 
finding of coefficients of terms in 
the binomial expansion. 


14-7 616/1,5,7,9 

S 611/2,8 609/2,8 Test ti37 




137 


To learn to properly list a sample 
space of events and select specifie 
events. 


14-8 618-619/1,3,7,9 
d S 616/3,6,8 601/10,14 




138 


To contivue practice with events 
and sample spaces. 


S 618/2,5,8,10 

614/7,14,16 607/14,16 
R 14-9 




139 


To understand the meaning of math- 
ematical probability and develop, 
and use, the basic formula for 
probability. 


14-9 621/1,5,9,13 

S 618/6 616/10 610/14 605/23 
R 14-10 




140 


To determine what is meant by 
mutually .exclusive events, t^e 
formula and application of the 
formulas. 


14-10 624/1,5,7, 

S 621/37 6 14/, 2 618/4 6IO/I6 


ERLC 


141 


Continue application of finding 
probabilities. 


S 624/3,6,8 614/18 622/11 
611/4,6 610/18 

R 14" n 



Lesson 
No. 


1 

OBJECTIVE" 


1 

ACTIVITY 




142 


To determine the difference between 
independent and dependent events an 
how to determine probabilities of. 
said events. 


14-11 626-627/1,5,9,11 624/2,4 
d 621/4,6 610/19 




143 


To continue practice with probabili 
problems. 


ty . ■ 

S 626-627/2,3,7,10 622/lu,15 
612/15 Test #38 




144 


If average cf tests ^^36, 37,38 
is below 


Complete Page 629 ^#1-11 and Chapter Test #14' 




1 

145 


To understand matrix, entry, dim- 
ension. How to find sum of matrice 
rules for adding the identity and 
the inverse 


R 15-1 638/1,5,9,13,17,21,25 
s, R 15-2 

\ ■ — 


! 

1 


146 


1 ^ ! 

Be able to find product of a scalar 
and a matrix 


15-2 641/1,5,9,13,17,21 
S 638/3,11,23 
R 15-3 




147 


Be able to find the product of 
two matrices. 


15-3 645/1,5,9,13,17,21 
S 641/3,15; 638/27 
R 15-4 




148 


To investigate and discover 
properties of matrix multiplication 


15-4 648/1,5,9,13,17,21,25 
S 645/7,15,19" 




149 


To apply and review operations 
with matrices. 


S 648/3,7, 15; 19,23 

645/11,15; 641/7,19 
, R 15-5 




150 


From the give definition of the 
determinant, find the determinant 
of given 2x2 and 3x3 matrices, by 
expansion by minors. 


: 15-5 652-653/1,5,9,13,17,21,25 : 
S 648/11 645/3 
R 15-6 


ERJ.C 


151 


Be able to find the inverse of a 
matrix using the determinant 
function 


15-6 656-657/1,5,9,13,17,21,25 
652-653/11,15,23,27 
R 15-7 



Lesson 
No. 



OBJECTIVE 



ACTIVITY 



152 



153 



Continued practice with matrices. 
To review and strengthen ability to 
work with matrices and their 
determinants. 



Be able to solve lieear systems by 
matrix solution pnd by Cramer's 
Rule. 



15-7 661/1,5,9,17,21 
S 656-657/7,11,15,23 



653/29 Test ffAO 



S 661/7,15,19 656-657/3,19 

652-653/7,31 648/27 645/23 



If average of tests #39,40 is 
below 



ERIC 



Complete Page 663 # 1-10 and Test U 15 



PARAVETRIC FOR?-. OF EQUATIONS 
IN CCORDINi\TE PLANES 



VI > Space Geometry 



G12-S 



The student can write out and 
graph parametric equations, in 
keeping with his ability. 

Readiness-: The student is 
familiar with algebraic 
equations and graphing in a 
coordinate system. 



la. Am. Bk. Co.; Kline, et. al., 

FOUNDATIONS OF ADVANCED MATHEMATICS 
pp 271 - 274 c 1959 

b. AiV. ; Shanks, et* al., pp 15 - 33, 

79 - 90; c 1965^ PRE - CALCULUS 
MATHEMATICS 



VECTOR FORI' OF LINES PHD PLANES IN SPACE 



VI . Spa ce Geometry 



G12-S 



The learner can identify, by 
defining and graphing^ the 
vector form of lines and 
planes, within the limit of 
his ability.. 

Readiness: The student is 
familiar with scalar quantities 
and plotting points on a co-- 
ordinate system. 



2a. A',: Shanks, et. al., pp 40 - 57 
PRE- CALCULUS : ATHEvATICS; c 1965 



DIHEDRAL Al^ID POLYHEDRAL ANGLES 



VI. Space Geometry 



G12-S 



3. Given a set of half planes, the 
student can construct dihedral 
and polyhedral angles, in 
keeping with his ability. 

Readiness: The student rec- 
ognizes planes, half-planes and 
lines. 



3a. AW; PRE-CALCULUS MATHe/.ATICS?, 

Shanks, et. al., c 1965; pp 72-74 

b. Am, Bk. Co.; Kline, et. al. c 1959 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 18-25 



FREQUENCY DISTRIBUTION, O^IULATIVE 
FREQUENCY AND PERCENTILES 



4. Given a list of data, the 
learner can compute the fre- 
quency distribution, cumulative 
frequency and classify the 
percentiles, within the limits 
of his capabilities. 



4a. Am. Bk. Co.; Kline, et. al. c 1959; 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 403-408 



Readiness: The student ir 
familiar with arithmetic 
averages. 



IX* statistics 



VARIANCE AND STANDARD DEVIATION 



G12-S 



5. Given a distribution, the 

student can compute the variation 
and standard deviation, in keep^ 
ing with his ability. 

Readiness: The student is 
familiar with frequency distri- 
bution, mean, mode, and median. 



5a. Am. Bk. Co.; Kline, et. al . c igS^"); 
FOUNDATIONS OF ADV/^J^JCED MATHEMATICS: 
pp 410-413 



PERMUTATIONS AND CaiBINATIONS 



IX. Statistics 



G12-S 



6. Given a set of objects, the 
student can arrange these 
objects according to P(n,r) and 
C(n,r), commensurate v/ith his 
ability. 

Readiness: ■ The student is fami- 
liar with the fundamental 
principles of counting, and 
ordered pairs. 



6a. AW.; Shanks, et. al,.c. 1965;pp470-75 
PRE-CALCULUS MATHEMATICS; 

b. Am. Bk. Co.; Kline, et. al. c 1959; 
FOUNDATIONS OF ADVANCED M '^^THEM AT I CS : 
pp 370-378 



PROBABILITY - SETS 



IX, Statistics 



G12-S 



?• Given two events, the student 7a. Am. Bk. Co., Kline, et, al., c 1959; 

can apply the addition and FCUNOATIONS OF ADVANCED f '^THE AIICS- 

multiplication theorems to pp381-387 
predict the probability of the 
events occurring, within the 
limit- of his ability. 

Readiness: The student is aware 
that an event can occur or not 
occur and if the event occurs, 
it can happen in r-^re than one 
way. 



THE WRAPPING FUNCTION 



X, Trigonometry 



G12-S 



8. The student can correctly define 
the wrapping function when re- 
quested to do so, according to 
his ability. 

Readiness: The student is 
familiar with number line and 
one-to-one, one-to-two, etc., 
correspondence. 



8d. A J.; Shanks, et. al. c 1965, 

PRE-CALCULUS i. ATHE ATICS; pp 187-191 



ERIC 



CIRCULAR FUNCTIONS 



X, Trigonometry 



G12-S 



9. The student can define, in 

writiftg, the three basic circular 
functions and their reciprocals, 
in keeping with his ability • 

Readiness: The student is 
familiar with functions. 



9e. AW. 5 Shanks, et. el. c. 1965; 

PRE-CALCULUS MATHEMATICS; pp 191-200 

b. Am. Bk. Co., Kline, et. al., c 1959 
FOUNDATICNS OF ADVANCED MATHBu'ATICS; 
pp 65-78 



GRAPHS OF TRIGONOl^iETRIC FUNCHONS 



X. Trigonomet, y 



G12-S 



10. The student can demonstrate his 
ability to graph the basic trig- 
onometric functions, including 
variations in amplitude and 
phase shift, within the limit 
of his ability. 

Readiness: The student can 
graph algebraic functions; the 
student Is familiar with concept 
of basic trigonometric functions 



10a. AW., Shanks, et. al., c 1965; 

PRE-CALCULUS MATHB^AHCS; pp 200-1 

b. Am. Bk. Co., Kline, et. al., c 1959 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 106-119 



ERIC 



TRIGONOMETRIC IDENTITIES 



X> Trigonometry 



G12-S 



11, Given a trigonometric expression 
the student can simplify the 
expression or sentence by 
applying the fundamental ident- 
ities, within the realm of his 
ability. 

Readiness: The student knows 
the fundamental trigonometric 
identities. 



11a. Am* Bk. Co. Kline, et. al., c. 1959 
FOUNDATIONS OF ADVANCED MATHEMATICS 
pp 120-129. 

b. AW,, Shanks, et. al., c 1965; 

PRE-CALCULUS M.^THEWATICS? pp 248-56 



TRIGCNQ^'ETRIC EQUATIONS 



X* Trigonometry 



G12-S 



12. Given a list of trigonometric 
equations, the student can 
solve the equations, within the 
limit of his ability. 

Readiness: The student is 
familiar with the solution of 
algebraic equations and a 
knowledge of trigonometric 
functions. 



12a. AM., Kline, et. al. c, 1959; 

FOUNDATIONS OF ADVANCED MATHEMATES; 
pp 130- 135 

b. A J, Shanks, et. al . c • , 1965; 

PRE-CALCULUS MATHBIATICS; pp' 283-5 



FUNCTICNS OF THE SUf , DIFFERENCE, 
DOUBLE AND HALF ANaE FORMULAS 



X. Trigonometry 



G12-S 



13, Given an angle or angles, the 

student can calculate their sum, 
difference, double and half 
angles by using the appropriate 
formula; in keeping with his 
ability. 

Readiness: The student is 
acquainted with the circular 
trigonometric functions. 



13a. AW., Shanks, et. al. c, 1965; 
PRE-CALCULUS MATHEMATICS; 
pp 252-263 

b. Am. Bk. Co.; Kline, et. al.; c 1959 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 136-152 



INVERSES OF TRIGONQ ETRIC 
FUNCTIONS AND RaATIONS 



X# Trigonometry 



G12-S 



14. The student can identify the 
inverse circular functions in 
writing and given a value, can 
compute the corresponding number 
of radians or degrees, within 
the limit of his capacity. 

Readiness: The student is 
acquainted with the circular 
functions and algebraic inverses. 



•a. A/., Shanks, et, al., c 1965; 
PRE-CALCULUS MATHEMATICS; 
pp 276-283 

b. Am. Bk. Co.; Kline, et. al. c 1959; 
FOUNDAT'ONS OF ADVANCED MATHB'ATICS, 
pp 153-160 
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POLAR COORDINATES 



G12-S 



Given a set of ordered pairs of 
the form (r,P), the student can 
plot thn ordered pair on a polar 
coordiHr? ^. stem, within the 
limit of his ability. . 

^'eadiness: The student is 
ramiliar with radii and angles. 
( angle measurement). 



15a. AW., Shanks, et.al. 1965:; 
PRE - CALCULUS MATHEMATICS- 
pp 370-382 

b. /\m. Bk. Co.; Kline, et. al. c, 1959; 
FOUNDATICNS OF ADVANCED MATHEMATICS, 
pp 274 -285 



SINE AND COSINE LAWS 



X. Trigonometry 



G12-S 



16. Given certain parts of a tri- 
angle, the learner can solve the 
triangle by applying the sine or 
cosine law, within the limit of 
his capability^ 

Readiness: The learner is 
familiar with the trigonometric 
functions. 



16a. A J., PRE-CALCULUS ri/^THB^^lATICS; 

Shanks, et. al. c. 1965; pp 236-40 

b. Am. Bk. Co. Kline, et. al. c 1959; 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 179-190 



SCtVING RIGHT AND OBLIQUE TRIANGLES 
VIA LOGARITHMS 



X. Trigonometry 



G12-S 



17a. Given a set of circular log- 


17a. 


AW.; Shanks, et. al- c 19655 


arithmic functions and anti- 




PRE-CALCULUS MATHEMATICS; 


logarithms, the student can 




pp 233-236 


match the anti-logarithms vvith 






the circular functions and vice 






versa, within the limit of his 






ability. . 






Readiness: c^The student is 







familiar with circular functions 
and logarithms. 

17b. Given certain parts of a tri- 
angle, the student can solve 
the triangle through the use 
of logarithms. 

Readiness; The learner can 
convert from circular functions 
to logarithmis and back again. 



ROTATION AND TRANSLATION TRANSFORI' ATIONS 



XI. Analytical Geome t ry 



G12-S 



18. The learner can rotate and 

translate thee conic sections on 
a coordinate plane, according 
to his ability. 

Readiness: The student is 
familiar with the conic sections 
and the coordinate axis system. 
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13a. A/., Shanks, et. al. c 1965; 
PRE-CALCULUS MATHEMATICS; 
pp 364-369 

b. Am. Bk. Co. Kline, et. ai. c 19^9; 
FOUNDATIONS OF ADVANCED MATHEy^ATICS ; 
pp 310-314 



POLYNOI.-ia FUNCTIOr^S 



XIII . Functions 



G12-S 



19a. The student can apply the 19< 
division, remainder, factcr and 
fundamental axioms of algebra 
to a given set of polynoiTiial s, 
commensurate with his ability. 

Readiness: The student can 
recorinize a polynomial function'. 

19b. The student can graph polynomial 19b2« 
functions by sketching, accord- 
ing to his ability. 



Readiness: The student is 
familiar with graphing and 
polynotKials* 



19b. 



AW.; Shanks, et. al. c 1965; 
PRE-CALCULUS MATHEMATICS; 
pp 140-145 

Am Bk. Co.; Kline; et. al. c 1959^ 
FOUNDATIONS OF /ADVANCED MATHEMATICS: 
pp 316-329 



A J. , Shanks, et. al . c 1965; 
PRE-CALCULUS r^^THB AT ICS: 
pp 145-150 

Am, Bk. Co. Kline, et. al. c 1959; 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 316-329 



POLYNOr.lAL FUMCTIONS 



XIII . Funcfions 



G12-S 



20. Given a set of functions, the 

student can compare and contrast 
continuity, rational functions, 
and algebraic functions, accord 
ing to his ability* 

Readiness: The learner is 
familiar with polynomial func-' 
tions. 



20a, a;.. Shanks, et. al. c 1965t 
PRE-CALCULU5 M^^THEMATICS: 
pp 150-163 

b. /m. Bk. Co., Kline, et. al. c 1959: 
FOUNDATIONS OF ADVAJ^ICED MATHEMATICS; 
pp 318-319 



EXPONENTIAL FUNCTIONS 



XIII. Funclions 



G12-S 



21. The studeo.t can define and graph 
exponential functions, within 
the means of his ability. 

Readiness: The student is 
familiar vvrith exponents, func-* i 
tions and graphing. 



2la. A\M., Shanks, et. al. c 1965; 
PRE-CALCULUS MATHEMATICS; 
pp 163-171 

b. AiTi. Bko Co*, Kline, et. al. c 1959; 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 265-270 



COMPLEX NUMBERS 



cm. Radicals and 



Variables 



G12-S 



22. Given a set of complex numbers, 
the student can perform the 
basic operations on them, in 
both the rectangular and polar 
coordinate systems, as instructed 
and within the limit' of his 
capa bility. 

Readiness: The student is 
familiar with the re--^*., and 
imaginary number syste. .'s* 



22a. Am. Bk. Co. , Kline, et. 

FOUNDATIONS OF ADVANCED 
pp 476-433 



al. c 195^^ 
I ATHB ATICSi 



A.'., Shanks, et. al. c 1965; 
PRE-CALCULUS P.ATHE.ATl CS; 
pp 263-272 
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MATRICES AND DETERf-JM ANTS 



XIV. r-atrices and 
Determinant3 



G12-S 



23a. The student can define matrices 
and determinants, within the 
limit of his ability, 

Rea.diness: The student is 
familiar with systems of linear 
equations. 

23b. The student can evaluate second 
and third order determinants, 
according to his ability. 

Readiness: The student is 
familiar with rectangular 
arrays of numbers* 



23a. AW., Shanks, et. al. c 1965? 
PRE-CAICULUS MATHEMATICS; 
pp 449-450 

b. Am. 3k. Co., Kline, et. al. c 19655 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 461-462 

23a. AW., Shanks, et. al. c 1965^ 
PRE-CALCULUS MATHEW\TICS; 
pp 451-457 

b. Am. Bk. Co., Kline, et. al. c 1959; 
FOUNDATIONS OF ADVArJCED MATHEMATICS; 
pp 462-472 



CRAMER'S RULE 



XIV. Matrices and 
Determinants 



G12-S 



r 

24, Within the limit of his ability, 
the student can apply Cramer's 
Rule when solving systems of 
linear equations. 

Readiness: The studeni xs 
familiar \^ith determinants, and 
systems of. linear equations. 



s. AW., Shanks, et. al. c 1965; 
FRE-CALCULUS M/^THBtATICS; 
pp 456-461 

b. Am. Bk. Co. Kline, et, al. c 1959; 
FOUNDATIONS OF ADVANCED MATHEMATICS; 
pp 472-473 
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SUPPLQIENTARI IIATHEIIATICS AIDS AND SOURCET 



Allyn and Bacon, Inc. 
hlO Atlantic Ave. 
Boston^ liass. 



Creative Teaching of Ilathematics in the Ele- 
mentary School, by Alvin H. Westcott and 
James A, Smith $3.95 



imton Bradley (Games) Related Facts Cards 

Springfield, Ilass. QllOl No. 7608 Add. and Subtr. 

(Dept. OT-1-68 for Teaching Aids) No. 7609 imlt.-Div. 

Quizmo 
No. 9309 Add.-Subtr. 
No. 9310 Ilult.-Div. 



Arithme- sticks No. 7601 



01.10 
1.10 



2.00 
2.00 

5.00 



John D. Caddy 
Box 251 

Canoga Park, Calif. 91305 



Concept Coopany 
P.O. Box 273 
Belmnt^ Idass. 02178 



The Six Wonderful Records of Facts 
1 record $7.95i 2 records $l5; all 6, $39-50 
Additional reduction on more than h con^lete seta^ 
"(Juickestj easiest; surest way to diagnose chil- 
dren's difficiilties vdth the facts." 390 basic 
facts. 

Record ,"1 - Or. 1, Up Record ./U - Gr. 3, Up 
" 2 - Gr. 2, Up " 5 - Gr. 1-3 y Up 

" 3 - Gr. 1;2, Up " 6 - Gr. U, Up 

Activity cards for independent exploration^ dt-- 
signed to accompany ilath Games L Puzzles Kit ,1. 
(About $8.50?) 



Culsenaire Co. of America, Inc. Cuisenaire Rods (72 in box, 15 boxes for $Jh*9^) 
12 Church St. 
NewRochelle, N. Y. 10805 
or 

9 Elm Ave., lit. Vernon, N. Y. 



Edulcaid of Rldgevood 
1250 East Ridgewod Ave. 
Ridgeuood, II. Y. 

2ncyclopedia Brittanica 
li25 North lachigan Ave. , 
Chicago, 111. 60611 

Fidget Digit 
The Roalex Co. 
Forest Hills 7U, N. Y. 



Ccunt-a-Line (Lola I lay) 
(catalogue) 

Ilath Iferksho-:) for Children (Instructional 
(Silent Teacher Gaines) Hateirials Div.AT 68- 

27 

Ilovable plastic ViagLc vSquares — h to the set. 
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Suppl. Math Aids and Sources - page 2 



Field Ediieatl&sal Publications^ 
(World Book Corp.) Inc. 

Terry H. Suiijix 
2028 N. Oriole 
Colorado Springs,Colo. 
80909 



Cyclo-Teacher Kit $1x9. $0* Includes 179 Study 
wheels J 2 ansijer wheels Teacher's manual. 
Storage File vJith dividers, 2 Cyclo-Teacher 
llachines. 

Cyclo-lteacher Ilachine $12.75 

Package C: 80 Studj^ V.lieels $1U.55 (Sets, addi- 
tion, subtraction, multiplication and division 
of whole numbers, numeration, measures, geometry, 
fractions. ) 



Qinn and Company 
Ifyo. Rep.: Jack Baier 

P.O. Box 1133 
Bozeman, Llontana 
59715 



Harcourt, Brace & Iforld, inc. 
7555 Caldwell Ave. 
Chicago, 111. 6o6U8 

Ifyoming Representatives: 

Secondary 
David A. Jones 
25^47 Ihth Avenue 
Greeley, Colo, 8o631 

Elementary'' 
Hor,ier Hjcrleid 
OlO Heather Drive 
Loveland, Colo. 8o537 



Film St.-ips: 
No. i| - Division and Ibltiplication on the 

Number Line 
No. 5 - Properties of Ilultiplication 
No. 579 Filmstri? - Ellcins 

~ Bar Grajj^h, Line Graph, Circle Graph 
Graphs in Daily Life 

IIATK3IATICS SKILL BUILD2R - Records - 3 Albums 
at $30.00. Each album 12 33 1/3 RPII 
Album {jv. 2-U) Basic Facts, Sums O-lQr 

Products 0-18 
Album 2 (Gr.3-5) Basic Facts, Sums 11-18; 

Products 20 to 8l 
Albxim 3 (Gr. 5-8) Special Purpose Drills 
(Problems such as 28 + 5 = ? (7 x 8) +6=? 
Ul^ 7 Includes fractions, decimals, and 
percents. ) 

ELEIIENTARY IIATffiiliATICS EHRICKIENT, by Dr. Lola J. 
I'layC Grades 3 through 6). Order throu{^ School 
Department. 

LEATJIING TO COIIPUTii;, Books I and II, by U. L. 
Jonee, J. R. Cleric, and li, A. Potter (1967) 

HUXSTAT, Probability Demonstrator 



D. C. Heath and Company 
1815 Prairie Avenue 
Chicago 16, Illinois 



Heller, Bruce and Co. 

1 VJall Street 

Hew York, N. Y. 10005 

Holt, Rlnehart, Winston, Inc. 

Hope<-iIath Games 
Turn"3ike Press, Inc. 
O 3ox 170 
tl^innandale, Virginia 22003 



Free - Large Addition Facts Chart 

* Large Subtraction Facts Chart 
- Large llultiplication Facts Chart 
Large Division Facts 

Book of Ilath Puzzlers - Free 



Ihiltiple Computation Board $12.78 

The Same Difference No. 1, No. 2 (2 games) 
The Sum's the Same, Wo. 1, No. 2 (2 games) 
Concentration* Iliunber IrJhist, You Find It 
(3 separate games) 



Sunpl. Ilath Aids and Sources - page 3 



Houe^ton Uifflln Co. 
777 California Avenue 
Palo Alto, Calif. 9h3(Ai 

or 

1900 South Batavla Ave. 
Ocnova, Illinois 6013U 

or 

6626 Oakbroolc Blvd. 
Dallas, Texas 7^235 

(Above are all regional sales 
offices.) 



Manipulative Aids Specimen Kit No. 1-1M9 
Number line No. l-lU78(8et of 10) $2.1iO 
(Transparent plastic ruler Mith number 
lino mazi:cd for overhead use) 
Qeomotrlc Shc^s(set) l^UliUO $1«20 
Six models • ^here, cube, rectangular solid^ 
cylinder; cone, and pyramid - of transparent 
blue plastic suitable for use on overhead. 

Colored Centimeter Rods No. 1-1|U23 (kit of 19) 
Sound like Cuisenaire rods done on centiinoter 
basis. liatch illustrations in Hodem School 
Ilath. text. 



Open-end abacus kit, 1-UU$5 



$1.20 



Abacus supplement, I-I4I468 $0.66 (for use i/ith 
03)en-end abacus - base 2, base ^, base 8 rods) 

IN PREPAHATION - Tea:;her's Quide - Ilanipulative 
Aids, Ho. l-liU21. 



Ideal School Supply Co. 
11000 S. Lavergne Ave. 
Oak Latm, Illinois 60b53 



Pcgboards, 
1010 P. Plastic 10" X 10" 
66 P Plastic 6" x 6" 



(included in many other catalogs) 66 IJ Uood 6** x 6^< 

Nu2:i)er Linos $1.00 to $2.00 



90 cents 
U5 cents 
75 cents 



Xj^erial International Learning n 123 Set Only (UO tapes, 30 pupil booklets 

for each, 3 teacher's manual) $217 



Komjorthy I^ucational Sorvice, 

Inc. 
Buffalo, II. Y. 

(Included in many other 
catalogs) 



n 123 C * Complete program in Cassette fom $319 
Self Teacher Tester Checker (I963) 

Ho. 2700 1 Doz. addition cards $3-00 

2710 (Nev; math. " ) 3.00 

2701 1 D02. Subtraction Cards 3-00 

2711 (nou math. " ) 3-00 

2702 1 Doz. liulti^lication CaWs 3.00 

2712 (net7 liath " ) 3.00 

2703 1 Doz. Division Cards 3.00 

2713 (Neij math. " ) 3-00 



Suppl. llath Aids and Sources - page U 



N and II Associates 
r.'A liodia Division 
P.O. Box 1107 
Danbuxy, Conn. 068IO 



National Council of Teachers of 
I lat hematics 

1201 Sixteenth St. N. W. 
IJashincton, D. C. 20036 



il 112 Interlocking Number Cubes 
Printed iiith numerals 0-9 and base symbols. 
Very practical for arithmetic operations and 
equations develo^oment. 2h yellow and 2U grcent 
$5.50 

1: llU Plastic Mathematical Balance. 
The vrcij^ts are easily placed on nxuabered pegs 
on the balance and show relationship between 
numbers, addition, subtraction, and naxltiplica-* 
tion. TtiQ reverse side of the arm is blanic and 
adhesive labels are supplied so that each peg 
may be given fraction, money, or length values j 
etc. O0.OO 

Puzzles and Graphs, by John N. Fujii(l966) $0.75 

U8-page booklet, A Guide to the Use and Procure^ 
nent of Teaching Aids for iia thematic s. $0.75. 
Remit iritli order. 



S.R.A. Book - Kaleidoscope of Skills: Arithmetic by 

Science Pvesoarch Associates, Inc. Kramer (I966) 

259 lixst Erie St. 

Chicago, Illinois 606II Inquisitive Ganes - Exploring h.-nber and Space 

(subsidiary of IHII) 



Scott Forcsnan and Co« 
U33 ^st Jric St. 
Chicago > Illinois 



Free - ilathcnatical Words Chari; 

Free • IIow to Read Large Numbers Chart 



Selective iklucation Equip, Inc. Currlcultim Bulletin No. 1 (I966), "llatheoaties 



Three Bridge Street 
lleirton, liisst 02195 



in Primary- Schools 

(Notes on iJathematics in Primary Schools $U.95 
Canbridge University Press 
Games -Activities) 

Full round protractor (in halves) for overhead. 
25 cents??? 
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Simon and Schuster 



Lt VJ. Singer Connany, Inc. 
llenlo Park, California 



Also plastic ruler for overhead. 

The Scientific American Book of Hathematical 
Puzzles and Diversions, by liartin Gardner 
01.U5 

Individualized Ilathematics: Drill L Practice Kitf 
$U0 each. 

Kits AAj BB, CC, DD correapond to Grades 3-6. 
Drill and practice materials for full year's 
irork in addition, subtraction, mculti. and div» 
of whole numbers; fractions, decimals, moasuro- 
mont, etc. 



Suppl. iiath. Aids and Sources - page $ 



IJHA'^'S UP THITL; (Ilathenatics sourcebook about 
space and space erplorction) Goddard Space 
Flight Center, IJASA Office, of Ixiuoation $1*00 

llathematics Games for All Grades^ by Dr. Lola J« 
llay. All operations are covered, $l«/5 



Supt, of Documents 
U/S. Govtt Printing Office 
IJashincton, D, 20U02 

Teacher's Publl^ing Corp. 
23 Leroy Avenue 
Darien, Jonnccticut 06820 

3 11 Education Press 
Visual Products Division 
3 II Company, 3 II Center 
St. Paul, Ilinnesota 

University of Illinois Arithmetic Ilaneuver^ on a Lattice, b^^ David Paige 
Project (at Bdu.Dev. Center) 



The Impact Teacher 



03.95 



Urdversity of Soutl^ Dakota 



J. I'eston TJalch 
Box 1075 
Portland, Ilaine 



Walker Cbi!5>any 
720 Fifth Ave. 
Uew Yor!:, I. 10019 

Ifebstcr Division 
UoQra}x4iill 



John 'Jilcy and Sons, Inc< 
Net; Ibrk, II. 1. 



nin Cental - 

Arithinctic in the 7ood Store 

Arithnctic in Ds oinabing and Checking Answers 

Games for Learning Mathematics, by Donovan A* 
Johnson $1.00 

Suggest Tiriting for cataloj from these' people* 
they put out an extensive line of math aids^ 

lladison Project Coordinator 

Oeo*Cards by Donald Cohen 

Problem Cards ($10 ?) 
A-Block Cards 1-3? ) 
Color Cubes 1-17 ) packed to:?2thcr 
People Pieces 1-16 ) 
Creature Cards • must b0 ordered seoarately 
1-15 

Individual pieces can be replaced in these 
sets, iJhich are most useful for dramati zing 
"many mtbcnatics principles. 



Nuffield Ikithoroatics Project (3 sets) (1967) 
I Do and I Understand, Paper, 01.95 

Pictorial Representation (Graphing) $2.25 
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